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ABSTRACT
The purpose of this research is to develop a systematic 
methodology for occupancy forecasting and to obtain the future 
occupancy trend for the Las Vegas hotel/motel industry.
A systematic analytical model is developed for generic 
hotel/motel occupancy forecasting.
The analytical model includes log-linear regression 
models and "other" extrapolation forecasting models for model 
parameter estimation and optimization.
The model is applied to Las Vegas and the U.S. lodging 
occupancy data from 1973 through 1990 and is used to forecast 
Las Vegas and the U.S. room occupancies from 1991 through 
1993.
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INTRODUCTION
The Statement of the Problem
This research proposes to develop a systematic
methodology for hotel/motel room occupancy trend forecasting 
in Las Vegas and may also be applied for hotel occupancy 
studies in other world tourist destinations.
The Subproblems
The first subproblem. The first subproblem is to
determine the statistical characteristics of existing data 
for each variable related to room occupancy study and 
correlations that exist between occupancy and other 
independent variables.
The second subnroblem. The second subproblem is to
determine mathematical forecasting models to predict future
occupancy rates by using existing empirical data.
The third subproblem. The third subproblem is to compare 
results from different forecasting models and to determine the 
most reasonable model and occupancy forecast.
The Assumptions of the Study
The first assumption. The first assumption is that Las 
Vegas room occupancy has a monthly seasonality, the cycle for 
this seasonality is one year.
The second assumption. The second assumption is that a 
major event will not occur in the near future, which could 
significantly influence the tourism industry (within the next 
two or three years).
The third assumption. The third assumption is that 
occupancy rates, as the dependent variable, are statistically 
and quantitatively related to the independent variables.
The fourth assumption. The fourth assumption is that all 
occupancy variables are stochastic and have a standard 
distribution.
The Delimitations of the Study
The study does not forecast a long-term Las Vegas room 
occupancy trend.
The study does not consider the effects of unusual events 
such as a war, serious political disturbances, earthguakes, 
epidemic diseases, or other natural disasters.
The study does not attempt to seek the casual-effeet 
relationships between the variables, but determines 
mathematical or statistical quantitative relationships for the 
purpose of projecting future occupancy trend.
The study only uses Las Vegas room occupancy for testing 
mathematical models, however the overall methodology is not 
limited to Las Vegas.
The Limitations of the Study
The study is limited by the availability of the secondary
data.
In concern of a reasonable thesis length, selected 
representative calculation processes are presented.
The data collection base is January 1973 through December 
1990. The pragmatic application value of this forecasting can 
be increased if new data are used.
The Importance of the Study
Hotel/motel room occupancy is one of the most important 
comprehensive indicators of the tourism industry. The study 
of rooms occupancy and the trend forecasting may help hotel 
operators to better understand the market situation and 
approach reasonable revenue budgets; help tourism investors 
to conduct feasibility studies and profitability analyses; and 
help other tourism related business to research markets and 
make profitable decisions.
The Definitions of Terms
Room. The term room in this study is the total hotel 
and motel rooms in a tourism destination.
Room occupancy. Room occupancy is the hotel and motel 
rooms occupancy rate expressed in percentage.
Model test. Model test is the process of applying data 
to preselected models for estimating model coefficients or 
parameters.
4Model result. Model result is the result of model test, 
including model coefficients or parameters and other related 
statistics.
Forecast. Forecast is the predicted value for a given 
variable by calculation based on the model result.
Abbreviations
HOCCPLV is the hotel room occupancy of Las Vegas.
MOCCPLV is the motel room occupancy of Las Vegas.
TOCCPLV is the total hotel and motel room occupancy of 
Las Vegas.
STPHOCCP is the Strip hotel room occupancy of Las Vegas.
STPMOCCP is the Strip motel room occupancy of Las Vegas.
STPTOCCP is the total Strip hotel and motel room 
occupancy of Las Vegas.
DTNHOCCP is the downtown hotel room occupancy of Las 
Vegas.
DTNMOCCP is the downtown motel room occupancy of Las 
Vegas.
DTNTOCCP is the total downtown hotel and motel room 
occupancy of Las Vegas.
AOCCPUS is the national average room occupancy of the 
United States.
NORMOCCP is the number of rooms occupied in Las Vegas.
NOTRMLV is the total number of rooms in Las Vegas.
ANRMNITS is the average number of room nights stayed per 
visit to Las Vegas.
TSFC is the time series forecasting.
MSE is the mean squared error used for TSFC models.
REVIEW OF THE RELATED LITERATURES
The Historical Overview
Forecasting, as a discipline of science, has only about 
fifty years of history (Shanghai Institute of Railway 
Engineering 1985) . During the sixties when computer technology 
became popularized, forecasting became more scientific and 
became a tool for social and economic planning in developed 
countries.
The long history of population forecasting in the 
United States is itself responsible for the fact 
that many forecasting techniques were developed 
first in population forecasting and later applied 
to other areas (Ascher 1978).
During the seventies, tourism forecasting literature
initially emerged, and during the eighties forecasting was
realized as an important component for studying tourism
trends. Forecasting tourism demand accurately with a changing
environment can be very beneficial in the tourism and economic
decision process. According to Roger Calantone:
The opportunity cost of not forecasting carefully 
may be high, as problems may result owing to over- 
or underestimation of demand or poor timing of site 
development. Conceivably, a successful tourist 
attraction could be even more successful, or could 
operate more efficiently, if conscientious 
forecasting were carried out (Calantone et al.
1987) .
Initially tourism forecasting dealt with three vital 
questions: (1) How many tourists are likely to arrive at a
destination in a given time period? (2) Which origin areas
represent the best marketing opportunities for a destination?
(3) Which factors are most influential in determining future
visitations to a destination? (Uysal and Crompton 1985)
Both quantitative and qualitative methods have been used
for tourism forecasting.
The quantitative approaches may be broadly 
categorized into time series, gravity and trip- 
generation models, and multi-variate regression 
models (Uysal and Crompton 1985).
Quantitative approaches require an empirical data base, 
while qualitative approaches are designed to elicit and 
capture the pooled opinions of groups of tourism experts. 
Qualitative approaches may include traditional approaches, 
such as Delhi Models and Judgement-aided Models.
Generally, many hotel properties have been conducting 
occupancy forecasting, based on their own historical data. A 
general industry room occupancy model has not been developed 
for a specific destination area.
Forecasting Methodologies
Hotel/motel room occupancy in a tourism destination is
a very comprehensive indicator of tourism. Room occupancy
depends upon many geographic, economical, psychological, and
social factors. Low room occupancy may be treated as a real-
world problem and may be systematic and holistic in its
nature. Mitroff states:
Real-world problems ... can neither be simply nor 
be easily broken down to fit the modes of
8representation and analysis of any of the separate 
disciplines without an essential aspects of the 
problem being lost or distorted. Real-world problems 
are all-too-l,messy,, combinations of elements taken 
from all the disciplines currently known (Mitroff 
1977) .
According to Mitroff, a comprehensive methodology for 
forecasting requires both quantitative and qualitative 
approaches.
The common quantitative forecasting models are time 
series and regression. These models utilize extrapolation 
forecasting. These models predict future events, such as room 
occupancy, based on past trends and the identification of 
relationships between independent and dependent variables.
Extrapolation forecasting applies to short or median term 
forecasting.
Trend extrapolation is probably the least complex, 
most intuitive straightforward forecasting tool to 
comprehend. It is a natural adaptation of normal 
cognition process. Beyond its intuitive appeal, 
trend projection has other advantages: 1) Data
requirement are minimal; 2) Cost of data analysis 
can be quite minimal; 3) Increased intellectual 
precision can be derived; 4) Forces the researcher 
to learn more about the history of his subject in 
preparation for forecasting its future; 5) Advances 
to a level of more rigorous analysis (Hill 1978).
Regression models determine the extent of the 
influence of certain independent variables on one 
or more outcome variables (for example, tourist 
demand) . Understanding the nature of the effect each 
independent variable has on the outcome variable 
allows the user to forecast projected shifts in 
demand given future independent variable levels 
(Calantone et al. 1978).
Time series models attempts to isolate the factors 
which cause shifts in the outcome variable (such as
9seasonality, cyclical effects, underlying trends) 
and also how these factors interact with each other 
(Uysal and Crompton 1985).
Steinnes analyzes the difference between regression
models and time-series models:
Perhaps the most fundamental difference between the 
two approaches is that regression analysis attempts 
to provide an explanation by directly using 
information on variables believed to influence the 
dependent variable being modeled (tourism activity 
or volume) . With a time-series model no such 
explanation is being provided; rather, the 
underlying pattern in the variable is modeled and 
used to forecast, or extrapolate, into the future.
This sort of extrapolation works best to make short­
term forecasts for stable patterns (e.g., seasonal 
variation) and when there are no sudden shifts in 
the underlying structure (Steinnes 1988).
Calantone, Di Benedetto, and Dojanic recommended the use
of combined forecasting methods for tourism forecasting. They
stated the use of multiple methods allows more information to
be incorporated into the forecasts. In their research of
forecasting tourists arrivals in Florida, several combined
forecasts were obtained and compared to single methods. This
technique showed that combined forecasts were more accurate
and therefore, more useful to practicing managers.
The method of combining forecasts allowed the 
strength of each method to cancel out the short 
comings of other method. ... Combing various time- 
series and econometric approaches allowed the use 
of multiple data series and provide more accurate 
and more (managerially) useful forecasts than any 
one of single method both in predictive power and 
accuracy as well as usefulness as a diagnostic 
(explanatory) tool (Calantone, Di Benedetto, and 
Bojanic 1988).
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They also suggested:
Poor forecasts should not necessarily be discarded 
out of hand, as it may contain information valuable 
to the forecaster. Instead, this information should 
be worked into the overall forecast by combining 
the poorer forecast with the others (Calantone, Di 
Benedetto, and Bojanic 1988).
Uysal and Crompton (Turkey) constructed multiple log-
linear regression models using the number of tourists from
different countries as independent variables and the per
capita income of tourist generating countries, relative
prices, relative exchange rate, promotion expenditure of
Turkey, and special events (for example, political unrest) as
independent variables. They used ordinary least squares method
to estimate model coefficients (Uysal and Crompton 1984).
Forecasting accuracy may not necessarily depend on the
goodness of the model fit. Witts (1990) determined the
following significant independent variables, cost of living,
cost of tourism, and costs of different types of
transportation, for a multiple log-liner regression model
measuring tourism generation from one country to six
destination countries. They also used ordinary least squares
estimates as inputs to the log-linear regression model.Their
conclusion was:
It appears that criteria such as model goodness of 
fit and statistical significance of the coefficients 
of the explanatory variables give little guidance 
with regard to relative forecasting ability (Witts 
1990).
Georgilas reviewed easily accessible market demographics 
as predictors to determine Las Vegas visitor volume, length
11
of stay, gambling budget and non-gambling expenditures. He 
obtained good explanatory results using a multi-linear 
regression model. However, he did not look at forecasting 
future tourism trends (Georgilas 1986).
Var, Mohammad, and Icoz (1990) and Bergstorm and Cordell 
(1991) also used multiple log-linear regression for tourism 
trends. Culpan (1987) applied the International Tourism Model 
and Uysal and McDonald (1989) applied a Trip Index to tourism 
study. Goeldner and Frechtling (1990) and Lounsbury and Hoopes 
(1988) applied descriptive statistical methodologies to 
tourism surveys.
A seasonality variable is difficult to find in the 
literature. Johnson and Suits (1983) explored the relationship 
between visits to national parks, seasonality, and travel cost 
for 1965-1981, using monthly data. They used dummy variables 
as adjustments with their multiple log-linear regression 
model. They also suggested: If the seasonal pattern were
sufficiently stable over the observation period, it would be 
easy to calculate seasonal indices by, for example, the 
centered moving average method and apply the indices to 
convert all monthly observations to a seasonally adjusted 
basis.
Chen (1982) used United States monthly electricity 
consumption figures for seasonality analysis. The trend of 
electricity consumption was extrapolated by a linear time 
regression model based on the historical data adjusted by the
12
seasonal indices. Incidental indices were also calculated to 
project future trend.
The review of literature did not suggest a room occupancy 
forecasting model. The Las Vegas Convention and Visitors 
Authority has published room occupancy data since 1973 and 
compared its data to national average occupancy data, however, 
a room occupancy forecasting model has not been developed with 
this information. Therefore, the study of room occupancy 
forecasting methodology and the forecasting for the future Las 
Vegas room occupancy trend is deemed necessary.
THE METHODOLOGY
Introduction
This chapter covers data sources, describes research 
procedures and applied statistical methods, develops 
forecasting models, and describes instruments used for data 
processing.
The Data
Secondary data are used for this research. Secondary 
data are sets of time-series numbers, annual and monthly data. 
The description of data is given below.
Annual data. Annual data include: 1) year-round average 
values for HOCCPLV, MOCCPLV, TOCCPLV, STPHOCCP, STPMOCCP, 
STPTOCCP, DTNHOCCP, DTNMOCCP, DTNTOCCP, and AOCCPUS variables 
(described in Appendix A) ; and 2) the annual figures for 
NORMOCCP, NOTRMLV, and ANRMNITS variables (described in 
Appendix B) . STPHOCCP, STPMOCCP, DTNHOCCP, and DTNMOCCP 
variables include 15 time-series observations (1976 to 1990) . 
The other variables include 18 time-series observations (1973 
to 1990) .
Monthly data. Monthly data include the monthly average 
values for HOCCPLV, MOCCPLV, TOCCPLV, STPHOCCP, STPMOCCP, 
STPTOCCP, DTNHOCCP, DTNMOCCP, DTNTOCCP, and AOCCPUS variables
14
(described in Appendix C). The first three variables include
222 time-series observations (January 1973 to June 1991). The
STPTOCCP, DTNTOCCP, and AOCCPUS variables include 216 time
series observations (January 1973 to December 1990), while
STPHOCCP, STPMOCCP, DTNHOCCP, and DTNMOCCP include 180
observations (January 1976 to December 1990).
Data sources. Data for HOCCPLV, MOCCPLV, TOCCPLV,
STPHOCCP, STPMOCCP, STPTOCCP, DTNHOCCP, DTNMOCCP, DTNTOCCP,
AOCCPUS, and NORMOCCP variables were collected from the
publications of Las Vegas Convention and Visitors Authority
(LVCVA), titled "Marketing Study on Occupancy Trends of the
Las Vegas Hotel Motel Industry" (LVCVA 1973 through 1990).
According to LVCVA:
The information obtained for the occupancy study is 
derived from a sample size that represents 75% of 
the total hotel/motel rooms available in Las Vegas. 
Weighted averages based upon total room inventories 
were utilized to arrive at the total occupancy 
percentages (LVCVA, "Marketing Study on Occupancy 
Trends of the Las Vegas Hotel Motel Industry", 
1989/1990, p.45).
The data for NOTRMLV and ANRMNITS variables were 
collected from other publications of the LVCVA, titled 
"Marketing Bulletin" (1973 through 1989) and "Las Vegas: 1990 
Summary" (1991).
1991 monthly occupancy figures were obtained from the 
LVCVA monthly reports titled "Las Vegas Marketing Report" or 
by calling the LVCVA Marketing Department.
Data estimation. Figures for 1990 AOCCPUS variable were 
only available on a quarterly basis, hence the 1990 monthly
15
figures were estimated.
Variables
The variables used in this research can be classified as 
dependent variables, independent variables, and "other" 
variables.
Dependent variables. Dependent variables are:
1) Hotel room occupancy. The hotel room occupancy of Las 
Vegas is determined by dividing the number of hotel room-
nights occupied in a specified period by the number of hotel
room-nights available for the same period.
2) Motel room occupancy. The motel room occupancy of Las 
Vegas is determined by dividing the number of motel room-
nights occupied in a specified period by the number of motel
room-nights available for the same period.
3) Total hotel and motel room occupancy. The total hotel 
and motel room occupancy of Las Vegas is calculated by 
dividing the total number of hotel and motel room-nights 
occupied in a specified period by the total number of hotel 
and motel room-nights available for the same period.
4) Strip hotel room occupancy. The strip hotel room 
occupancy of Las Vegas is determined by dividing the number 
of Strip hotel room-nights occupied in a specified period by 
the number of Strip hotel room-nights available for the same 
period.
5) Strip motel room occupancy. The strip motel room 
occupancy of Las Vegas is determined by dividing the number
16
of Strip motel room-nights occupied in a specified period by 
the number of Strip motel room-nights available for the same 
period.
6) Total Strip hotel and motel room occupancy. The total 
Strip hotel and motel room occupancy of Las Vegas is 
calculated by dividing the total number of Strip hotel and 
motel room-nights occupied in a specified period by the total 
number of Strip hotel and motel room-nights available for the 
same period.
7) Downtown hotel room occupancy. The downtown hotel 
room occupancy of Las Vegas is determined by dividing the 
number of downtown hotel room-nights occupied in a specified 
period by the number of downtown hotel room-nights available 
for the same period.
8) Downtown motel room occupancy. The downtown motel 
room occupancy of Las Vegas is determined by dividing the 
number of downtown motel room-nights occupied in a specified 
period by the number of downtown motel room-nights available 
for the same period.
9) Total downtown hotel and motel room occupancy. The 
total downtown hotel and motel room occupancy of Las Vegas is 
calculated by dividing the total number of downtown hotel and 
motel room-nights occupied in a specified period by the total 
number of downtown hotel and motel room-nights available for 
the same period.
The occupancy variables are considered as dependent
variables for time-series analysis, while time is considered 
as the independent variable.
Independent variables. Independent variables are:
1) Number of rooms occupied. The number of rooms occupied 
in Las Vegas is the total number of hotel and motel room- 
nights occupied by visitors for the year.
2) Total number of rooms. The total number of rooms in 
Las Vegas is the sum of the hotel and motel rooms at the end 
of the year.
3) Average number of room nights stayed per visit. The 
average number of room nights stayed per visit to Las Vegas 
is the measure of length of stay per trip, which was based on 
the surveys conducted by the market research companies 
retained by the LVCVA (LVCVA: Las Vegas Visitor Profile Study 
1986-1990).
"Other” variables. The "other" variables are those used 
for the comparison purpose.
1) National average room occupancy for the United States. 
The national average rooms occupancy of the United States is 
expressed in percentage, which is based on statistics 
developed by Pannell, Kerr, Forster's "Trends in the Hotel 
Industry" or Laventhol and Horwath's "Trend of Business in the 
Lodging Industry". This variable is not utilized in regression 
models but is used for time-series models and seasonality 
analysis models and compared with the Las Vegas occupancy 
trend.
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2) Other times series-variables. All occupancy variables 
are considered as time series variables when conducting time 
series analysis.
Analytical Model for Occupancy Study
The analytical model for occupancy study presented 
summarizes the methodology and procedures developed for the 
study. This model is illustrated by a flow diagram shown in 
Figure 1.
Step l. Identify the problem. This step identifies the 
objectives of the research, or the problem and the subproblems 
that are to be solved by this research (see Introduction). In 
this step, all the variables related to the research are 
determined.
Step 2. Data collection and preparation. When the problem 
and the subproblems have been identified and the variables 
have been determined, the requirement for data is evident. 
Data collection includes finding reliable sources for 
different types of data (monthly and annual data).
Data preparation includes the sorting or grouping of the 
data and estimating of missing data (see "Data" section).
Lotus 1-2-3 (V2.2) spread sheet software was utilized.
Step 3. Descriptive analysis of data. In this step, basic 
statistical characteristics of the data for each variable are 
determined, including mean, standard deviation, maximum, and 
minimum values.
SPSS/PC+ (V3.0) statistical software was used for this
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Figure 1. The Analytical Model
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process. Data plots are implemented for HOCCPLV, MOCCPLV, 
TOCCPLV, and AOCCPUS variables. Harvard Graphics software was 
utilized for generating plot charts.
Step 4. Identify relationships between variables. 
Pearson's correlation-coefficients between each pair of 
variables are determined in this process. SPSS/PC+ is also 
used for this purpose.
Step 5. Modification of the problem. This is a control 
function built into the overall analytical model. If, for 
example, the preliminarily identified problem was to be 
modified when a dependent variable is found to have little 
relationship with an independent variable which was considered 
as a major factor of the dependent variable, the problem may 
have to be re-identified, new data may be collected, therefore 
steps 3 and 4 are followed, until the problem is finalized 
without further modification.
Step 6. Select mathematical statistical models. 
Mathematical or statistical models are selected for 
forecasting room occupancy. Three major types of models are 
applied, including regression models, the Time-Series 
Forecasting (TSFC) models (Chang and Sullivan 1989), and a 
seasonality analysis model. Both regression models and the 
TSFC models are used for annual analysis, while seasonality 
analysis model and Winter's model (one of the TSFC models) are 
used for monthly analysis, because monthly occupancies 
fluctuate seasonally in a monthly pattern.
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A) Step 6 - 1 :  Regression.
Regression models are developed from the formulae used 
for calculating actual occupancy rate. Room occupancy rate (Y) 
is the number of room-nights occupied (X4) divided by the
room-nights available, which is a function of visitor volume,
average length of stay (X,), number of rooms available (X5) ,
number of people in a room , and the percentage of visitors 
who use hotel/motel rooms, for example:
Y = Xa/(365X5) (1)
Define:
X2 = X^fXg/X,) (2)
X3 = X4/X5 (3)
From equation (1) and (2):
Y = X,Xz/365 (4)
From equation (1) and (3):
Y = X3/365 (5)
The natural logarithm forms of equations (4) and (5) are:
y = a + x1 + x2 (6)
and y = a + x3 (7)
Where:
y = Ln (Y)
x1 = LnfXf) (i = 1, 2, and 3) 
a = -ln(365)
Based on equation (6) and (7) , two basic log-linear 
regression models have been designed as follows:
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y = c + + a2x2 + e (Model I)
y = c + a3x3 + e (Model II)
Where:
y —  natural logarithm of occupancy; 
c —  a constant;
x- —  natural logarithm of variable X,-;
(i = 1, 2, and 3.) 
a,- —  a coefficient related to x?; 
e —  a stochastic error.
Step-wise regression technique is used to determine the 
model coefficients.
B) £tep 6 - 2 :  Time-Series Forecasting (TSFC).
TSFC models are applied to historical data to forecast
future trends. The Shanghai Institute of Railway Engineering:
Management Science Research Center (1985) states:
Time Series Forecasting Technology is generally 
applied to median or short term forecasting. Because 
the squared error of the forecast increases with the 
terms to be forecasted, its accuracy would become 
relatively worse.
One forecast model (linear time regression model) is 
defined below (Chen 1982):
Y = a + bX + e
Where:
Y —  forecasted variable (dependent variable); 
a —  regression constant; 
b —  time coefficient;
X —  time (independent variable);
e —  stochastic error.
The ordinary least squares method is applied to estimate 
the model coefficient.
The other TSFC models are taken from Chang and Sullivan 
(1989), including:
(a) Simple average;
(b) Weighted moving average;
(c) Moving average with linear trend;
(d) Single exponential smoothing;
(e) Single exponential smoothing with linear trend;
(f) Double exponential smoothing;
(g) Double exponential smoothing with linear trend;
(h) Adaptive exponential smoothing;
(i) Linear regression;
(j) Winter's model.
When estimating the model parameters for the above 
models, the optimal criterion Mean Squared Error (MSE) 
criterion is employed for model optimization.
MSE = Ze(t)2/n, t = 1, 2,..., n
Where:
t —  time or period; 
n —  number of observations;
e(t) —  the difference between actual datum and 
forecast for period t.
"QSB+" (TSFC) software is used to estimate the model 
parameters, which automatically minimize the model MSE.
Models (a) through (i) are used for annual forecasting. 
Winter's model (j) considers seasonality and is used for 
monthly occupancy forecasting.
C) Step 6 - 3 :  Seasonality Analysis.
The centered moving average method is used to convert 
monthly observations to a seasonally adjusted basis.
The following model is used for monthly forecasting:
Y = T x S + e 
Where:
Y —  monthly occupancy forecast;
T —  estimated occupancy trend;
S —  adjusted seasonal index for the ith month;
e —  stochastic error.
The calculation of the seasonal index is:
1. Weighted moving average occupancy: 
y, = (S2xk + x,._6 + xi+6)/24; 
k = (i - 5) , (i - 4) , ..., (i + 5) ;
7 =< i <= N - 6;
Where:
y-—  weighted moving average occupancy for ith 
month;
i —  sequential number of months, i = 1 (January 
1973; i = 216 (December 1990);
N —  number of observations;
xk—  actual occupancy for the month of k.
2. Seasonal index:
V  = (Sy12k+i)/M, k = 0, 1, 2, ..., (M-l) .
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Where:
i —  1, 2, 12, months January (1) - December
(12) for observed years, respectively;
M —  observed years;
g.i—  seasonal index
3. Adjusted seasonal index
For simplicity purposes, the seasonal indices are 
adjusted so that the sum of the indices for 12 months become 
1200 (the average is 100). Adjusted seasonality index is 
calculated below:
s. = 1200 X  S/ / SSj i = 1 - 12
Where:
Sj —  adjusted seasonal index for the month of i.
The adjusted seasonal index for each group of occupancy 
figures is applied to the occupancy trend to predict future 
monthly occupancies for all room categories.
Step 7. Model test. Actual data are applied to each 
model to estimate the model coefficients or parameters. F- 
test is used to determine estimation significance for 
regression models.
Other key criteria in model testing are the standard 
error and correlation coefficient.
Step 8. Optimization and final solution. Model results 
are analyzed and compared in this step. Model optimization is 
based on the minimal model standard error for regression 
models or minimal mean squared error (MSE) for TSFC models. 
The QSB+ program automatically determines the model parameters
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that minimize the MSE. These MSEs for TSFC models are compared 
and models with the smallest MSE are used forecasting.
Occupancy forecasts are calculated from the selected 
models. Final results or proposed forecasts are provided, 
based on the incorporation of different forecasting models.
The Instrument Used for the Research
Three major software programs and three minor programs 
are utilized. They are:
Lotus 1-2-3 (V2.2K Data entry, data formatting,
sorting, estimation, and seasonality analysis of monthly 
occupancy forecasts.
SPSS/PC+ f V 3 . c n . Statistical analysis, including 
descriptive statistics, correlation coefficients, and 
forecasting model regression.
OSB+ (V2. CH . TSFC models.
Other software programs. Harvard Graphics (V2.1) (data 
plotting), Word Perfect (V5.1) (word processing), and 
Prodesign (V2.0) (flow chart).
THE DESCRIPTIVE ANALYSIS OF THE FINDINGS
Introduction
This chapter presents the results of the occupancy study. 
Historical data characteristics are shown, including 
descriptive statistics, Pearson's correlation-coefficients of 
variables, and occupancy data plots. Regression results are 
discussed. TSFC models are determined and compared. Occupancy 
seasonality analysis results are displayed.
Data Characteristics
Descriptive statistics. Descriptive statistics include 
the mean, standard deviation, maximum and minimum values, and 
the number of observations (N) . The descriptive statistics for 
annual data and monthly data are shown in Tables A and B, 
respectively.
For annual data, downtown hotel occupancy (DTNHOCCP) has 
the highest mean (87.37), while the U.S. average room 
occupancy (AOCCPUS) has the lowest mean (66.03). Downtown 
motel occupancy (DTNMOCCP) has the largest standard deviation 
(5.67), while AOCCPUS has the smallest standard deviation 
(1.96). The highest maximum occupancy is 93.30 (DTNHOCCP) in 
1989 and the lowest minimum occupancy is 58.70 (DTNMOCCP) in
1982.
For monthly data, downtown hotel occupancy (DTNHOCCP) 
has the highest mean (87.37), while the U.S. average room
TABLE A
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DESCRIPTIVE STATISTICS FOR 
ANNUAL DATA
STANDARD
VARIABLE MEAN DEVIATION MAXIMUM MINIMUM N1
HOCCPLV 84.74 4.08 89.90 76.10 18
MOCCPLV 70.53 4.90 78.50 59.30 18
TOCCPLV 79.79 4.41 85.20 70. 30 18
STPHOCCP 83.31 4.44 89.10 75. 30 15
STPMOCCP 70.52 4.97 77.80 61.70 15
STPTOCCP 79.74 4.55 86.10 70.70 18
DTNHOCCP 87.37 3.80 93 . 30 78.50 15
DTNMOCCP 71.23 5. 67 79.90 58.70 15
DTNTOCCP 79.91 4.49 88.00 72.80 18
AOCCPUS 66.03 1.96 71.10 62.30 18
1 N stands for number of observations
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TABLE B
DESCRIPTIVE STATISTICS FOR 
MONTHLY ROOM OCCUPANCY DATA
STANDARD
VARIABLE MEAN DEVIATION MAXIMUM MINIMUM N2
HOCCPLV 84.69 6.82 97.20 61.00 222
MOCCPLV 70.24 8.69 94.30 45.90 222
TOCCPLV 79.76 7.38 95.80 57.40 222
STPHOCCP 83 .31 7.52 95. 60 60.10 180
STPMOCCP 70.51 8.50 87.70 46.40 180
STPTOCCP 79.66 8.09 95.70 54.80 216
DTNHOCCP 87.37 5.71 96.80 67.90 180
DTNMOCCP 71.20 7.35 87.50 44.30 180
DTNTOCCP 79.94 6.96 94.60 56.20 216
AOCCPUS 66.09 7.06 80. 00 46. 00 216
2 N stands for number of observations
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occupancy (AOCCPUS) has the lowest mean (66.09). Las Vegas 
motel occupancy (MOCCPLV) has the largest standard deviation 
(8.69), while downtown hotel occupancy (DTNHOCCP) has the 
smallest standard deviation (5.71). The highest maximum 
occupancy is 97.20 (HOCCPLV) in August 1973 and the lowest 
minimum occupancy is 44.30 (DTNMOCCP) in December 1981.
Pearson's correlation coefficients. Pearson's
correlation coefficients are calculated based on a logarithm 
format of the annual data (see Table C).
Independent variables include, X1 (ANRMNITS), X3 (defined 
as NORMOCCP divided by NOTRMLV, a secondary variable), and X2 
(defined as X3 divided by X1, another secondary variable). 
Dependent variables include all Las Vegas occupancy variables.
In terms of 1-tailed significance, the log-linear 
correlations between the dependent variables and the 
independent variables are all significant at 0.001 or 0.01 
level, except STPMOCCP with X1 at 0.012 level.
Occupancy plots. Figure 2 shows annual Las Vegas hotel, 
motel, and the total room occupancy and the U.S. average for 
1973 through 1990. Las Vegas total room occupancy decreased 
form 84% in 1973 to 70% in 1982, however it has risen since
1983. Las Vegas hotel occupancy is generally above total room 
occupancy figures, and motel occupancy is generally below 
total room occupancy figures. Las Vegas hotel and total room 
occupancy are generally above U.S. lodging occupancy figures.
Figure 3 shows the linear trend of the same 4 sets of
TABLE C
PEARSON'S CORRELATION COEFFICIENTS
y X 1 x2 x 3
HOCCPLV -0.6494* 0.7980** 0.9079**
MOCCPLV -0.6079* 0.7452** 0.8432**
TOCCPLV -0.6003* 0.7634** 0.9294**
STPHOCCP -0.8084** 0.8960** 0.8549**
STPMOCCP -0.5749*** 0.6812* 0.7301**
STPTOCCP -0.6913** 0.8157** 0.8477**
DTNHOCCP -0.6768* 0.7384** 0.6833*
DTNMOCCP -0.6072* 0.7573** 0.8760**
DTNTOCCP -0.5944* 0.7361** 0.8508**
* 1-tailed significance at 0.01 level
** 1-tailed significance at 0.001 level
*** l-tailed significance at 0.012 level
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data. The U.S. average exhibits no trend from 1973 through 
1990. Las Vegas occupancy has a small positive growth.
HOCCPLV, MOCCPLV, TOCCPLV and AOCCPUS figures are plotted 
for each month from January 1973 to June 1991 (see Figure 4 
A-E). The maximum months are August 1974 (95.8%) for TOCCPLV 
and October 1979 (80.0%) for AOCCPUS. The minimum months are 
December 1982 (57.4%) for TOCCPLV and December 1975 (46.0%) 
for AOCCPUS.
Monthly average Las Vegas occupancies for each month from 
January 1973 to June 1991 are plotted with their adjusted 
seasonal index (Figure 5) . The monthly average occupancies
are consistent with their seasonal indices and reflect the 
seasonal fluctuations shown in Figure 4A through E.
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Annual Data Analysis of Log-linear Regression Model
Model coefficient estimates are based on step-wise linear 
regression, with automatic control criteria P(IN) = 0.05 and 
P(OUT) = 0.10 (P represents the probability of F-distribution 
and determines F-test values for the model selection process) . 
Collinearity are automatically tested and avoided at each step 
by SPSS/PC+ program (Norusis 1988).
Logarithms of Y (for occupancy variables) and Xv X2, and 
X3 (independent variables) are used to estimate coefficients 
for models I and II.
Table D shows the results of applying regression model
I for the nine Las Vegas occupancy variables for logarithms 
of annual data. Table E shows the results of regression model
II for the same variables.
For example, models I and II for HOCCPLV are:
Ln(HOCCPLV) = 0.5589 + 0.6206x1 + 0.7064x2 (Model I)
Ln(HOCCPLV) = -0.2346 + 0.8273x3 (Model II)
Models I and II for MOCCPLV are:
Ln(MOCCPLV) = -0.9715 + 0.8332X! + 0.9522xz (Model I) 
Ln(MOCCPLV) = -2.0724 + 1.1200x3 (Model II)
Model standard errors for Models I and II are compared in 
Table F. The selection of either model I or model II for 
annual occupancy estimation is based on the smallest model 
standard error. Model selection is also shown in Table F.
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TABLE D
RESULT OF REGRESSION MODEL I
DEPENDENT MULTIPLE STANDARD
VARIABLE CONSTANT X1 x2 R * ERROR
HOCCPLV 0.5589 0.6206 0.7064 0.9392 0.0185
MOCCPLV -0.9715 0.8332 0.9522 0.8737 0.0382
TOCCPLV -0.4627 0.8024 0.8731 0.9452 0.0202
STPHOCCP 3.1040 0.0000 0.3057 0.8960 0.0259
STPMOCCP 2.9306 0.0000 0.3070 0.6812 0.0564
STPTOCCP 0.4898 0.5839 0.7190 0.9066 0.0268
DTNHOCCP 3.5807 0.0000 0.2062 0.7385 0.0322
DTNMOCCP -2.4330 1.1510 1.1966 0.8774 0.0441
DTNTOCCP 0.1610 0.6810 0.7663 0.8761 0.0297
* Multiple R stands for the model correlation coefficient
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TABLE E
RESULT OF REGRESSION MODEL II
DEPENDENT STANDARD
VARIABLE CONSTANT x 3 R * ERROR
HOCCPLV -0.2346 0.8273 0.9079 0.0219
MOCCPLV -2.0724 1.1200 0.8432 0.0409
TOCCPLV -1.1165 0.9728 0.9294 0.0221
STPHOCCP -0.1469 0.8090 0.8549 0.0303
STPMOCCP -0.9004 0.9128 0.7301 0.0526
STPTOCCP -0.7598 0.9095 0.8477 0.0326
DTNHOCCP 1.4808 0.5293 0.6833 0.0348
DTNMOCCP -2.8324 1.2566 0.8760 0.0426
DTNTOCCP -0.6283 0.8866 0.8508 0.0314
* R stands for the model correlation coefficient
TABLE F
MODEL INDEX COMPARISON 
FOR REGRESSION MODELS I AND II
MODEL I MODEL II
DEPENDENT STANDARD STANDARD MODEL
VARIABLE ERROR ERROR SELECTED
HOCCPLV 0.0185 0.0219 I
MOCCPLV 0.0382 0.0409 I
TOCCPLV 0.0202 0.0221 I
STPHOCCP 0.0259 0.0303 I
STPMOCCP 0.0564 0.0526 II
STPTOCCP 0.0268 0.0326 I
DTNHOCCP 0.0322 0.0348 I
DTNMOCCP 0.0441 0.0426 II
DTNTOCCP 0.0297 0.0314 I
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Table G shows a summary of selected model coefficients 
for each dependent variable. For example, model I is selected 
for HOCCPLV.
Linear Time Regression
A linear time regression model was applied to the annual 
data. For example, for HOCCPLV, the variable coefficient is 
0.3168, the constant is 80.9678, R is 0.3144, the standard 
error is 4.4390, F is 1.4260 (F is significant if F >= 
0.2538). Therefore, the estimate is:
HOCCPLV = 80.9687 + 0.3168X 
The variable X is 1 for 1973, 2 for 1974, and increases 
by unit values each successive year.
Table H shows the results of applying the linear time 
regression models for each variable.
OSB+ TSFC Models for Annual Data
Several TSFC models were applied to annual data. Based 
on low MSE values, only single exponential smoothing (Model 
1) , exponential smoothing with linear trend (Model 2) , double 
exponential smoothing (Model 3), and double exponential 
smoothing with linear trend (Model 4) generated good results. 
The other QSB+ TSFC models generated higher MSE values. These 
model MSE results are shown in Table I. Model selection is 
also shown in the table. Models were selected on the basis of 
minimum MSEs.
Table J shows the model coefficients for the selected 
models. For example,
TABLE G
SUMMARY OF SELECTED MODEL COEFFICIENTS
DEPENDENT INDEPENDENT VARIABLES
VARIABLE CONSTANT X1 x2 x3
HOCCPLV 0.5589 0.6206 0.7064
MOCCPLV -0.9715 0.8332 0.9522
TOCCPLV -0.4627 0.8024 0.8731
STPHOCCP 3.1040 0.0000 0.3057
STPMOCCP -0.9004 0.9128
STPTOCCP 0.4898 0.5839 0.7190
DTNHOCCP 3.5807 0.0000 0.2062
DTNMOCCP -2.8324 1.2566
DTNTOCCP 0.1610 0.6810 0.7663
TABLE H
RESULT OF LINEAR TIME REGRESSION ESTIMATES
STANDARD
VARIABLE TIME CONSTANT R * ERROR
HOCCPLV 0.3168 80.9687 0.3144 4.4390
MOCCPLV -0.0839 70.8899 0.07452 5.2126
TOCCPLV 0.3350 75.8883 0.31006 4.7671
STPHOCCP 0.3064 79.9360 0.29798 4.5558
STPMOCCP -0.3507 74.3779 0.30509 5.0806
STPTOCCP 0.2421 76.6698 0.22035 4.9747
DTNHOCCP 0.2064 85.0960 0.23462 3.9693
DTNMOCCP 0.5671 64.9881 0.4324 5.4886
DTNTOCCP 0.4386 75.0024 0.40006 4.6629
AOCCPUS -0.2500 69.0833 0.57728 1.6411
NORMOCCP 711832.34 7083311 0.95448 1032401.35
NOTRMLV 2218.10 28011 0.97319 2432.76
ANRMNITS -0.0143 3.9905 0.14354 0.4571
* R stands for the model correlation coefficient
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TABLE I
TSFC MODEL COMPARISON
MSE FORECAST VALUES
VARIABLE MODEL 1 MODEL 2 MODEL 3 MODEL 4
MODEL
SELECTED
HOCCPLV 14.2415 14.2415 14.2415 12.9477 MODEL 4
MOCCPLV 19.0628 19.0628 19.0000 19.8939 MODEL 3
TOCCPLV 9.2276 9.2276 9.2276 9.0092 MODEL 4
STPHOCCP 9.9150 9.9150 9.9150 9.8370 MODEL 4
STPMOCCP 20.1895 20.1895 20.1389 20.9392 MODEL 3
STPTOCCP 10.8365 10.8365 10.8365 10.7249 MODEL 4
DTNHOCCP 10.0564 10.0564 10.0564 10.0564 MODEL 4
DTNMOCCP 17.7529 17.7529 17.7529 17.5109 MODEL 4
DTNTOCCP 10.7700 10.7700 10.7700 10.7189 MODEL 4
AOCCPUS 3.2335 3.2335 3.2335 3.2322 MODEL 4
NORMOCCP 9.40E+11 2.89E+11 9.40E+11 2.89E+11 MODEL 2
NOTRMLV 10800000 5912712 10800000 5883070 MODEL 4
ANRMNITS 0.0715 0.0480 0.0715 0.0588 MODEL 2
Model 1: Single exponential smoothing
Model 2: Single exponential smoothing with linear trend
Model 3: Double exponential smoothing
Model 4: Double exponential smoothing with linear trend
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TABLE J
PARAMETERS FOR SELECTED TSFC MODELS
MODEL COEFFICIENTS
SELECTED MODEL
VARIABLE MODELS MSE a b
HOCCPLV MODEL 4 12.948 0.95 0.15
MOCCPLV MODEL 3 19.000 0.90 N/A
TOCCPLV MODEL 4 9.009 0.85 0.80
STPHOCCP MODEL 4 9 .837 0.90 0.90
STPMOCCP MODEL 3 20.139 0.90 N/A
STPTOCCP MODEL 4 10.725 0.95 0.45
DTNHOCCP MODEL 4 10.056 1.00 0.20
DTNMOCCP MODEL 4 17.511 0.95 0.35
DTNTOCCP MODEL 4 10.719 0.95 0. 60
AOCCPUS MODEL 4 3.232 0.95 1. 00
NORMOCCP MODEL 2 2.890E+11 1.00 8.00
NOTRMLV MODEL 4 5883070 0. 60 0. 35
ANRMNITS MODEL 2 0.048 0.40 1.00
Model 1: 
Model 2: 
Model 3: 
Model 4:
Single exponential 
Single exponential 
Double exponential 
Double exponential
smoothing
smoothing with line 
smoothing
smoothing with line
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the forecast model for HOCCPLV is:
F(t) = 0.95A(t) + 0.05(t-1)
F'(t) = 0.95F(t) + 0.05F1(t—1) 
r = (19/3)k
f(t+k) = (2+r)F(t) - (l+r)F'(t)
The forecast model for MOCCPLV is:
F(t) = 0.9A(t) + 0.IF(t-1)
F '(t) = 0.9F(t) + 0.IF1(t-1) 
f (t+k) = F' (t)
The forecast model for ANRMNITS is:
F(t) = 0.4A(t) + 0.6(F(t-1) + T(t—1))
T (t) = F (t) - F (t-1) 
f(t+k) = F(t) + kT(t)
Where:
t: time or period, t = 1, 2, n
k: time from t
a: first smoothing parameter 
b: trend smoothing parameter 
r: seasonal smoothing parameter 
A(t): actual data in period t 
f(t): forecast for period t 
T(t): trend for period t 
F(t): smoothed value for period t.
Winter's Model
Winter's model (QSB+) was used to analyze monthly 
occupancy. QSB+ searches for the best model parameters for
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each occupancy variable by minimizing MSE value.
Table K shows MSE values and the optimized model 
parameters.
Winter's model for HOCCPLV is determined as follows: 
F(t) = 0.2A(t)/I(t-m) + 0.8(F(t—1) + T(t-l));
T(t) = T(t-1);
I(t) = 0.65A(t)/F(t) + 0.351(t-m); 
f(t+k) = (F(t) + kT(t))I(t+k-m).
Where:
m: moving average period or seasonal cycle length, 
m=12;
c: seasonal smoothing parameter;
I(t): seasonal index for period t;
I(t) = 12A(t)/SA(i); 
i = 1, . . . , 12 ; 
t = 1, ..., m.
The other model variables were previously defined.
Seasonality Analysis Model
The adjusted seasonal indices are calculated for each 
months and are shown in Table L-l for Las Vegas and the U.S.. 
Table L-2 shows Las vegas Strip results, and Table L-3 shows 
Las Vegas downtown results. The adjusted seasonal index for 
TOCCPLV was shown in Figure 5 with Las Vegas average monthly 
total room occupancy.
TABLE K
PARAMETERS FOR WINTER'S MODEL
VARIABLE MSE A B c
HOCCPLV 10.0059 0.20 0.00 0. 65
MOCCPLV 24.8015 0.25 0.00 0.60
TOCCPLV 12.3980 0.25 0.00 0.70
STPHOCCP 17.3948 0.20 0.00 0.70
STPMOCCP 24.2301 0.35 0.00 0.40
STPTOCCP 17.2986 0.20 0.00 0.55
DTNHOCCP 10.6057 0.25 0.00 0.45
DTNMOCCP 22.9754 0.30 0.00 0.35
DTNTOCCP 15.8971 0.15 0.00 0.60
AOCCPUS 12.5402 0.15 0. 00 0.20
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TABLE L-l
ADJUSTED SEASONAL INDEX
FOR LAS VEGAS AND THE U.S.
MONTH HOCCPLV MOCCPLV TOCCPLV AOCCPUS
JAN 88.8 86.0 87.8 87. 0
FEB 98.4 98.8 98.4 97.1
MAR 99.9 102.2 100.5 104.3
APR 97.5 98. 3 97.8 103.8
MAY 95.0 94.9 95.0 103.5
JUN 93.1 94.2 93.6 107.5
JUL 105.4 108.7 106.4 106.7
AUG 108.8 113.4 110.4 111. 0
SEP 106.1 105.7 105.9 100.6
OCT 112.7 111. 3 112.3 107.3
NOV 104.7 102.5 103.9 94.7
DEC 89. 6 83.9 88.0 76. 3
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TABLE L—2
ADJUSTED SEASONAL INDEX
FOR THE LAS VEGAS STRIP
MONTH STPHOCCP
JAN 93.6
FEB 104.4
MAR 107.5
APR 104.6
MAY 99.9
JUN 97.7
JUL 100. 0
AUG 102.2
SEP 101.1
OCT 107.7
NOV 99.1
DEC 82.2
STPMOCCP STPTOCCP
93.7 92.2
105.4 103.5
109.5 106.0
104.6 104.2
100.4 100.8
99.9 99.1
103 . 0 101.5
105.7 105.4
99.7 101.0
104.9 107.6
96.2 98.3
77.1 80.3
55
TABLE L-3 
ADJUSTED SEASONAL INDEX
FOR THE LAS 
MONTH DTNHOCCP
JAN 97.6
FEB 104.4
MAR 104.8
APR 102.0
MAY 99.0
JUN 98.9
JUL 99.1
AUG 101.2
SEP 101.1
OCT 104.9
NOV 98.7
DEC 88.4
VEGAS DOWNTOWN 
DTNMOCCP DTNTOCCP
97.5 96.4
107.5 105.7
105. 3 104.1
103.3 102.2
101. 0 100.1
VD • 00 99.0
100.4 100.4
101.2 103.1
98.9 100.9
102.5 105.0
96. 6 97.3
88.1 85.8
Occupancy trend T is determined by applying a linear time 
regression model to the actual monthly occupancy data divided 
by the adjusted seasonal indices. This model is estimated by 
SPSS/PC+ (V3.0). Table M shows the results of the regressions.
TABLE M
LINEAR TIME REGRESSION ESTIMATES
FOR MONTHLY OCCUPANCY TREND
X
TIME CONSTANT R *VARIABLE
HOCCPLV
MOCCPLV
TOCCPLV
STPHOCCP
STPMOCCP
STPTOCCP
DTNHOCCP
DTNMOCCP
DTNTOCCP
AOCCPUS
0.00667
-0.02257
0.01061
0.02667
-0.02861
0.00177
0.01743
0.04731
0.02012
-0.00293
84.2469 
72.9731 
78.8586 
80.9146 
73.0869 
79.4794 
85.7983 
66.9275 
77.7589 
66.4277
0.06452 
0.18981 
0.09847 
0.25236 
0.23630 
0.01865 
0.20206 
0.36840 
0.21765 
0.04888
STANDARD
ERROR
6.64373 
7.51597 
6.90090 
5.34325 
6.14681 
5.94725 
4.41401 
6.23799 
5.65216 
3.74638
* R stands for the model correlation coefficient
FORECASTING RESULTS
Introduction
This chapter develops future (1991-1993) occupancy 
forecasts for Las Vegas room occupancy and compares to the 
U.S. forecasts. Annual occupancy forecasting results are shown 
first. Monthly occupancy forecasting results are also shown.
Annual Occupancy Forecasting
Linear time regression forecasts. Table N shows annual 
occupancy forecasts based on the linear time regression models 
for 1991-1993. The 1991-1993 forecasts for variables NORMOCCP, 
NOTRMLV, and ANRMNITS are also shown in Table N.
TSFC model generated forecasts. Table 0 shows annual 
occupancy forecasts and forecasts for variables NORMOCCP, 
NOTRMLV, and ANRMNITS based on selected TSFC models.
It should be noted that TSFC models generated higher 
figures than linear time regression models. Linear time 
regression considers all previous data years, whereas TSFC 
models are generally moving average models, only considering 
the more recent years.
Locr-linear regression forecasts. In applying the selected 
log-linear regression model for occupancy forecasting, the
TABLE N
ANNUAL FORECASTS BY 
LINEAR TIME REGRESSION MODEL
VARIABLE 1991 1992 1993
HOCCPLV 86.99 87.30 87. 62
MOCCPLV 69.30 69.21 69.13
TOCCPLV 82.25 82.59 82.92
STPHOCCP 85.76 86. 06 86.37
STPMOCCP 67.71 67.36 67. 01
STPTOCCP 81.27 81.51 81.75
DTNHOCCP 89.02 89.22 89.43
DTNMOCCP 75.76 76.33 76.90
DTNTOCCP 83.34 83.77 84.21
AOCCPUS 64.33 64. 08 63 .83
NORMOCCP 20,608,125 21,319,957 22,031,790
NOTRMLV 70,155 72,373 74,592
ANRMNITS 3.72 3.70 3.69
TABLE O
ANNUAL 
BY SELECTED
FORECASTS 
TSFC MODELS
VARIABLE 1991 1992 1993
HOCCPLV 89.95 90.00 90.05
MOCCPLV 71.64 71.64 71.64
TOCCPLV 84.68 84.64 84.59
STPHOCCP 88.70 88.68 88.66
STPMOCCP 69.40 69.40 69.40
STPTOCCP 85.46 85.41 85. 36
DTNHOCCP 91.90 91.90 91.90
DTNMOCCP 75.22 74.83 74.44
DTNTOCCP 86. 09 85.96 85.84
AOCCPUS 64.98 64 .96 64.93
NORMOCCP 24100000 26200000 28200000
NOTRMLV 78,763 84,321 89,879
ANRMNITS 2.77 2.46 2.15
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forecasts for the independent variables Xv X2, X3 have to be 
determined. In considering the difference between the 
forecasts generated by the time linear regression model and 
the TSFC model, the average of these two results is used. 
Table P shows the forecasts of the independent variables used 
for the log-linear regression models. Table Q shows the 
projected annual occupancies when applying the log-linear 
regression model.
Annual result comparison. Table R shows the average 
annual occupancy forecast for 1991 - 1993 when using three 
different models. Log-linear regressions generated the highest 
for MOCCPLV, TOCCPLV, STPHOCCP, STPMOCCP, DTNHOCCP, and 
DTNMOCCP, while the TSFC generated the highest for HOCCPLV, 
STPTOCCP, DTNHOCCP, and AOCCPUS. The linear time regression 
generated relatively lower average occupancies.
Final occupancy estimates. Table S shows the final 
annual estimates for Las Vegas lodging room occupancies and 
the U.S. average room occupancy. The final estimate is the 
average of all previous models. According to statistics 
theory, the average of a group of observations is a better 
estimate of the population than is a single observation 
(Zhejiang University: Department of Mathematics, 1979).
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TABLE P
FORECASTS OF INDEPENDENT VARIABLES
MODEL VARIABLE
VARIABLE RELATED 1991 1992
X4 NORMOCCP 22,354,063 23,759,979 25,
X5 NOTRMLV 74,459 78,347
X, ANRMNITS 3.25 3.08
X2 Xj/Xg/X, 92.50 98.41
X3 X4/X5 3 00.22 3 03.27
19 9 3
115,895
82,236
2.92
104.66
305.41
TABLE Q
FORECASTS GENERATED 
BY LOG-LINEAR REGRESSION MODELS
DEPENDENT
VARIABLE 1991 1992 1993
HOCCPLV 88.90 89.94 90.81
MOCCPLV 75.21 76.40 77.42
TOCCPLV 84.33 85. 38 86.24
STPHOCCP 88.94 90.64 92.36
STPMOCCP 74.19 74.88 75. 36
STPTOCCP 84.12 85.33 86.40
DTNHOCCP 91.31 92.48 93.66
DTNMOCCP 76.39 77. 37 78.06
DTNTOCCP 84.10 85.12 85.98
TABLE R
AVERAGE OCCUPANCY FORECASTS 
FROM DIFFERENT MODELS
(1991 - 1993)
LINEAR
TIME TSFC LOG-LINEAR
VARIABLE REGRESSION MODEL REGRESSION
HOCCPLV 87.30 90.00 89.89
MOCCPLV 69.21 71. 64 76.34
TOCCPLV 82.59 84.64 85.32
STPHOCCP 86.06 88.68 90.65
STPMOCCP 67.36 69.40 74.81
STPTOCCP 81.51 85.41 85.29
DTNHOCCP 89.22 91.90 92 .48
DTNMOCCP 76.33 74.83 77.27
DTNTOCCP 83.77 85.96 85.07
AOCCPUS 64. 08 64.96 N/A
TABLE S
FINAL ANNUAL OCCUPANCY FORECASTS
VARIABLE 1991 1992 1993
HOCCPLV 88.61 89.08 89.50
MOCCPLV 72.05 72.42 72.73
TOCCPLV 83.75 84.20 84.59
STPHOCCP 87.80 88.46 89.13
STPMOCCP 70.44 70.55 70.59
STPTOCCP 83.62 84.09 84.51
DTNHOCCP 90.74 91.20 91.66
DTNMOCCP 75.79 76.18 76.47
DTNTOCCP 84.51 84.95 85. 35
AOCCPUS 64.66 64.52 64.38
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Monthly Occupancy Forecasting
Winter's model forecasts. Tables T-l and 2 show monthly 
occupancy forecasts for January 1991 through December 1993 
from Winter's model for Las Vegas and the U.S..
It should be noted that forecasts from Winter's model 
repeat every 12 months. (This circulation starts from the 
first month after the last observation month) . This repetition 
indicates that the occupancy has no trend after seasonality 
is eliminated (Chang and Sullivan 1989) . This is also the 
reason why the "B" parameter for winter's model is "0" for 
all variables (see Table K). Owing to the circulation, using 
Winter's model for a period longer than 12 months requires 
very careful considerations.
Seasonality analysis model forecasts. Table U shows 
forecasting results generated by seasonality analysis model 
for HOCCPLV. The trend T was derived from a linear regression 
model whose parameters were presented in Table M. For example, 
T = 84.50975 + 0.0031X
Where:
X = 217, 218, ..., 252, representing
January 1991, February 1991, ..., and
December 1993.
The adjusted seasonal index S has a different value for 
each month. These indices were shown in Table L-l. Forecasts 
were generated by T x S. Tables V-l, 2, and 3 show seasonality 
analysis model forecasts for room occupancy of Las Vegas and 
the U.S..
TABLE T-l
FORECASTS OF OCCUPANCY USING WINTER'S MODEL
LAS VEGAS AND THE U.S.
YEAR MONTH HOCCPLV MOCCPLV TOCCPLV AOCCP1
1991 JAN 83.91 62.62 79.11 57.65
FEB 89.31 68.34 84.45 64.73
MAR 91.18 72.43 87.07 68 .94
APR 88.76 65.68 83.52 68.70
MAY 86.67 63.17 81.34 68.15
JUN 88.24 65.16 83 .12 70.31
JUL 84.85 64.15 80.00 71.51
AUG 85.40 64.46 80.48 73.04
SEP 85.16 61.87 79.66 67.00
OCT 89.34 65.80 83.60 67.96
NOV 83.39 60.84 77.86 62.01
DEC 75.88 49.46 69.48 52.20
1992 JAN 75.83 53.35 70.07 57.65
FEB 85.71 65.18 80.63 64.73
MAR 87.26 69.29 82 .83 68.94
APR 87.94 67.24 83.17 68.70
MAY 84.14 64.30 79.50 68.15
JUN 84.11 61.62 78.84 70.31
JUL 84.85 64.15 80.00 71.51
AUG 85.40 64.46 80.48 73.04
SEP 85.16 61.87 79.66 67.00
OCT 89.34 65.80 83.60 67.96
NOV 83.39 60.84 77.86 62.01
DEC 75.88 49.46 69.48 52.20
1993 ALL FORECASTS FOR 1993 ARE THE SAME AS 1992
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TABLE T—2
FORECASTS OF OCCUPANCY USING WINTER'S MODEL
THE LAS VEGAS STRIP (1991 THROUGH 1993) 
MONTH STPHOCCP STPMOCCP STPTOCCP
JAN 83.14 60.33 80.32
FEB 90.18 68.60 88.31
MAR 92.93 72.38 91.66
APR 91.29 66.41 88.82
MAY 89.11 64.79 86.25
JUN 91.40 64.53 87.56
JUL 89.03 65.77 86.21
AUG 89.72 67.10 87.05
SEP 89.67 64.08 85.76
OCT 94.04 69. 04 90. 38
NOV 87.50 63.50 84.19
DEC 79.07 49.86 73 .72
THE LAS VEGAS DOWNTOWN (1991 THROUGH 1993) 
MONTH DTNHOCCP DTNMOCCP DTNTOCCP
JAN 88.85 75.09 84.18
FEB 95.24 80.44 89.69
MAR 95.76 79. 31 89.43
APR 93.58 76.96 87.37
MAY 91.37 74.28 84.68
JUN 92.36 74.53 86.55
JUL 90.68 73.97 85.07
AUG 91.22 74.99 85.53
SEP 90.54 74.22 84.90
OCT 94.66 76.54 88.20
NOV 90.40 73.79 84.27
DEC 82.77 67.05 77 .74
TABLE U
YEAR
1991
1992
1993
SEASONALITY ANALYSIS FOR HOCCPLV
TREND SSNINDEX FORECAST
MONTH X * T S T X  S
JAN 217 85.7 88.8 76.13
FEB 218 85.7 98.4 84.33
MAR 219 85.7 99.9 85.62
APR 220 85.7 97.5 83.56
MAY 221 85.7 95.0 81.40
JUN 222 85.7 93.1 79.82
JUL 223 85.7 105.4 90.34
AUG 224 85.7 108.8 93.27
SEP 225 85.7 106.1 91.02
OCT 226 85.8 112.7 96.63
NOV 227 85.8 104.7 89.80
DEC 228 85.8 89. 6 76.87
JAN 229 85.8 88.8 76.21
FEB 230 85.8 98.4 84.41
MAR 231 85.8 99.9 85.70
APR 232 85.8 97.5 83.63
MAY 233 85.8 95.0 81.48
JUN 234 85.8 93 .1 79.89
JUL 235 85.8 105.4 90.42
AUG 236 85.8 108.8 93.36
SEP 237 85.8 106.1 91.11
OCT 238 85.8 112.7 96.72
NOV 239 85.8 104.7 89.88
DEC 240 85.8 89.6 76.94
JAN 241 85.9 88.8 76.28
FEB 242 85.9 98.4 84.48
MAR 243 85.9 99.9 85.78
APR 244 85.9 97.5 83.71
MAY 245 85.9 95.0 81.56
JUN 246 85.9 93.1 79.97
JUL 247 85.9 105.4 90.51
AUG 248 85.9 108.8 93.45
SEP 249 85.9 106.1 91.19
OCT 250 85.9 112.7 96.81
NOV 251 85.9 104.7 89.96
DEC 252 85.9 89.6 77.02
* X Stands for the order of month, X=1 for January 1973, 
for February 1973, and increases one unit for each 
successive month.
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TABLE V-l
MONTHLY OCCUPANCY FORECASTS USING THE 
SEASONALITY ANALYSIS MODEL
FOR LAS VEGAS AND THE U.S.
YEAR MONTH HOCCPLV MOCCPLV TOCCPLV AOCCPUS
1991 JAN 76.13
FEB 84.33
MAR 85.62
APR 83.56
MAY 81.40
JUN 79.82
JUL 90.34
AUG 93.27
SEP 91.02
OCT 96.63
NOV 89.80
DEC 76.87
1992 JAN 76.21
FEB 84.41
MAR 85.70
APR 83.63
MAY 81.48
JUN 79.89
JUL 90.42
AUG 93.36
SEP 91.11
OCT 96.72
NOV 89.88
DEC 76.94
1993 JAN 76.28
FEB 84.48
MAR 85.78
APR 83.71
MAY 81.56
JUN 79.97
JUL 90.51
AUG 93.45
SEP 91.19
OCT 96.81
NOV 89.96
DEC 77.02
58.55 71.29 57.22
67.21 79.90 63.89
69.55 81.55 68.64
66.84 79.38 68.31
64.54 77.16 68.10
64.04 75.98 70.72
73.88 86.44 70.21
76.99 89.70 73.00
71.75 86.04 66.15
75.56 91.22 70.58
69.58 84 .47 62.31
56.92 71.50 50.18
58.32 71.40 57.19
66.94 80.02 63.86
69.27 81.68 68.61
66.58 79.50 68.28
64.28 77.28 68. 07
63.78 76.10 70.68
73.58 86.58 70.17
76.68 89.84 72.96
71.46 86.17 66.12
75.26 91. 37 70.54
69.30 84.60 62.27
56.69 71.62 50.15
58.08 71.52 57.16
66. 68 80.15 63.82
69.00 81.81 68.57
66.31 79.63 68.24
64.02 77.40 68. 03
63.53 76.22 70.64
73.29 86.71 70.14
76.37 89.98 72.92
71.17 86.31 66. 08
74.96 91.51 70.50
69.02 84.74 62.24
56.46 71.73 50.12
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YEAR
1991
1992
1993
TABLE V-2
MONTHLY OCCUPANCY FORECASTS USING THE 
SEASONALITY ANALYSIS MODEL
FOR THE LAS VEGAS STRIP
MONTH STPHOCCP STPMOCCP STPTOC<
JAN 80.27 63.64 73.65
FEB 89.52 71.52 82.64
MAR 92.23 74.27 84.67
APR 89.79 70.96 83 .18
MAY 85.77 68.08 80.55
JUN 83.89 67.73 79.15
JUL 85.92 69.74 81.08
AUG 87.83 71.55 84.21
SEP 86.87 67.49 80.67
OCT 92. 62 70.97 85.99
NOV 85.20 65.03 78.50
DEC 70.74 52.09 64 .18
JAN 80.57 63.31 73.67
FEB 89.85 71.16 82.67
MAR 92.58 73.89 84 .70
APR 90.12 70.60 83.21
MAY 86.09 67.74 80.57
JUN 84.20 67.39 79.17
JUL 86.24 69. 39 81.11
AUG 88.16 71.19 84.24
SEP 87.19 67.14 80.69
OCT 92.96 70.61 86. 01
NOV 85.52 64.70 78.52
DEC 71.00 51.82 64.19
JAN 80.87 62.99 73.69
FEB 90.19 70.80 82.69
MAR 92.92 73.51 84.72
APR 90.46 70.24 83.23
MAY 86.41 67. 39 80.59
JUN 84.52 67.04 79.19
JUL 86. 56 69. 04 81.13
AUG 88.48 70.82 84.26
SEP 87.52 66.80 80.71
OCT 93.30 70.25 86. 03
NOV 85.83 64.37 78.54
DEC 71.27 51.56 64.21
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TABLE V—3
MONTHLY OCCUPANCY FORECASTS USING THE 
SEASONALITY ANALYSIS MODEL
FOR THE LAS VEGAS DOWNTOWN
MONTH DTNHOCCP DTNMOCCP DTNTOCl
JAN 86.79 73.57 79.14
FEB 92.85 81.22 86.80
MAR 93.26 79.56 85.55
APR 90.76 78.16 84.03
MAY 88.16 76.41 82.25
JUN 88.08 74.05 81.43
JUL 88.23 76.10 82.60
AUG 90.14 76.70 84.83
SEP 90.11 75.06 83 .01
OCT 93.46 77.78 86.40
NOV 87.97 73.39 80.10
DEC 78.77 66.95 70. 66
JAN 87.00 74.13 79.37
FEB 93.07 81.83 87.05
MAR 93 .48 80.16 85.80
APR 90.97 78.74 84.28
MAY 88.37 76.98 82 .49
JUN 88.29 74.60 81. 67
JUL 88.44 76.67 82.84
AUG 90.35 77.28 85.08
SEP 90.32 75.62 83.25
OCT 93.68 78.36 86. 65
NOV 88.17 73.94 80. 34
DEC 78.95 67.45 70.87
JAN 87.20 74.68 79. 60
FEB 93.29 82.44 87.31
MAR 93.69 80.75 86.05
APR 91.18 79.33 84.53
MAY 88.58 77.55 82.74
JUN 88.50 75.16 81.91
JUL 88.65 77.24 83 .09
AUG 90.56 77.85 85.33
SEP 90.53 76.18 83.50
OCT 93.89 78.95 86.90
NOV 88.38 74.49 80.57
DEC 79.14 67.95 71. 08
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Seasonality analysis model generates non-repetitive 
occupancy results. Hence, it appears to be a better 
forecasting technique than Winter's model.
Seasonality forecasts based on final estimated annual 
results. In seasonality analysis model, the monthly occupancy 
trend estimates generated nearly identical estimates for the 
3 year period. Therefore, the final estimated annual forecasts 
can be used as the trend. This section reviews monthly 
occupancy estimates based on the final annual forecasts 
developed earlier. Seasonal indices are applied to the final 
annual forecasts, providing monthly forecasts. These estimates 
are shown in Tables W-l, 2 and 3. The maximum occupancy is 
shown as 99.99%.
This approach eliminated the repeat pattern shown in 
Winter's model.
The final monthly occupancy forecasts. The final monthly 
occupancy forecasts are shown in Tables X-l, 2 and 3. The 
final monthly occupancy estimates are the averages of the 
above models. Reason for this procedure was previously 
discussed in the annual occupancy results section.
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TABLE W-l
SEASONALITY FORECASTS OF MONTHLY OCCUPANCY
BASED ON FINAL ANNUAL FORECASTS
FOR LAS VEGAS AND THE U.S.
YEAR MONTH HOCCPLV MOCCPLV TOCCPLV AOCCPUS
1991 JAN 78.73
FEB 87.19
MAR 88.52
APR 86.38
MAY 84.15
JUN 82.50
JUL 93.37
AUG 96.40
SEP 94.06
OCT 99.85
NOV 92.78
DEC 79.42
1992 JAN 79.14
FEB 87.65
MAR 88.99
APR 86.84
MAY 84.60
JUN 82.94
JUL 93.87
AUG 96.91
SEP 94.56
OCT 99.99
NOV 93.27
DEC 79.84
1993 JAN 79.51
FEB 88.06
MAR 89.40
APR 87.24
MAY 84.99
JUN 83.32
JUL 94.30
AUG 97.36
SEP 95.00
OCT 99.99
NOV 93.70
DEC 80.21
61.97 73.57 56.23
71.16 82.44 62.79
73.66 84.14 67.46
70.81 81.88 67.14
68.39 79. 59 66.94
67.89 78. 36 69.51
78.35 89.13 69.02
81.67 92.48 71.76
76.13 88. 69 65.03
80.21 94. 03 69.39
73.88 87. 06 61.26
60.46 73. 68 49.33
62.29 73.96 56.12
71.52 82.88 62.66
74.04 84.59 67 .32
71.18 82.32 67.00
68.75 80. 01 66.80
68.24 78.78 69.36
78.75 89.61 68.87
82.09 92.98 71.61
76.53 89.17 64.90
80.62 94.53 69.24
74.26 87.53 61.13
60.77 74.08 49.23
62.55 74. 30 56.00
71.83 83.26 62.53
74.35 84.97 67.18
71.48 82.70 66.86
69.04 80.38 66.66
68.53 79.14 69.22
79.09 90.02 68.73
82.44 93.40 71.46
76.85 89.58 64.76
80.97 94.96 69.09
74.58 87.92 61.00
61.03 74.42 49.13
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TABLE W—2
SEASONALITY FORECASTS OF MONTHLY OCCUPANCY
BASED ON FINAL ANNUAL FORECASTS
FOR THE LAS VEGAS STRIP
YEAR MONTH STPHOCCP STPMOCCP STPTOCCP
1991
1992
1993
JAN 82.19 66.00 77.12
FEB 91. 64 74.22 86.53
MAR 94.39 77.10 88.65
APR 91.85 73.69 87.09
MAY 87.72 70.74 84.33
JUN 85.77 70.40 82.86
JUL 87.81 72.52 84.88
AUG 89.74 74.43 88.16
SEP 88.73 70.24 84.44
OCT 94.57 73.89 90.01
NOV 86.97 67.74 82.17
DEC 72 .19 54.28 67.18
JAN 82.81 66.11 77.55
FEB 92 . 33 74.34 87.01
MAR 95.10 77.22 89.15
APR 92.55 73.81 87.58
MAY 88.38 70.85 84.80
JUN 86.42 70.51 83.32
JUL 88.48 72.64 85. 36
AUG 90.42 74.55 88.65
SEP 89.40 70.35 84.92
OCT 95.29 74.01 90.51
NOV 87.63 67.85 82.63
DEC 72.73 54.36 67.55
JAN 83.44 66.15 77.94
FEB 93.03 74.38 87.45
MAR 95.82 77.27 89.59
APR 93 .25 73.85 88.01
MAY 89.05 70.89 85.22
JUN 87.07 70.56 83.74
JUL 89.15 72.68 85.79
AUG 91.10 74.60 89.09
SEP 90.08 70.39 85. 34
OCT 96.01 74.05 90.97
NOV 88.29 67.89 83.04
DEC 73.29 54.40 67.89
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YEAR
1991
1992
1993
TABLE W—3
SEASONALITY FORECASTS OF MONTHLY OCCUPANCY
BASED ON FINAL ANNUAL FORECASTS
FOR THE LAS VEGAS DOWNTOWN
MONTH DTNHOCCP DTNMOCCP DTNTOCCP
JAN 88.54 73.87 81.43
FEB 94.70 81.50 89.29
MAR 95.09 79.78 87.99
APR 92.53 78.32 86.41
MAY 89.86 76.52 84.55
JUN 89.77 74.11 83 . 69
JUL 89.90 76.11 84.87
AUG 91.82 76.67 87.14
SEP 91.77 74.98 85.25
OCT 95.17 77.65 88.70
NOV 89.56 73.22 82.22
DEC 80.18 66.76 72.51
JAN 88.99 74.24 81.86
FEB 95.18 81.91 89.76
MAR 95.58 80.18 88.45
APR 93.00 78.72 86.86
MAY 90.32 76.91 85.00
JUN 90.22 74.49 84.14
JUL 90.36 76.50 85.32
AUG 92.29 77. 06 87.61
SEP 92.24 75. 36 85.70
OCT 95.65 78.05 89.17
NOV 90.01 73.60 82.66
DEC 80.59 67.10 72.90
JAN 89.44 74.52 82.24
FEB 95.67 82.22 90.18
MAR 96. 06 80.49 88.86
APR 93.47 79.02 87.26
MAY 90.78 77.20 85. 39
JUN 90.68 74.77 84.52
JUL 90.81 76.79 85.71
AUG 92.76 77.35 88.01
SEP 92.71 75.65 86.09
OCT 96.14 78.35 89.59
NOV 90.47 73.88 83.04
DEC 81. 00 67.35 73.23
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TABLE X-l
FINAL PROPOSED MONTHLY FORECASTS
FOR LAS VEGAS AND THE U.S.
YEAR MONTH HOCCPLV MOCCPLV TOCCPLV AOCCPUS
1991 JAN 79.59
FEB 86.94
MAR 88.44
APR 86.23
MAY 84.08
JUN 83.52
JUL 89.52
AUG 91.69
SEP 90.08
OCT 95.27
NOV 88.65
DEC 77.39
1992 JAN 77.06
FEB 85.92
MAR 87.32
APR 86.14
MAY 83.41
JUN 82.31
JUL 89.72
AUG 91.89
SEP 90.28
OCT 95.35
NOV 88.85
DEC 77.56
1993 JAN 77.21
FEB 86.08
MAR 87.48
APR 86.30
MAY 83.56
JUN 82.44
JUL 89.89
AUG 92.07
SEP 90.45
OCT 95.38
NOV 89.02
DEC 77.70
61.05 74.66 57.03
68.90 82 .26 63.80
71.88 84.25 68.35
67.78 81.59 68.05
65.37 79.36 67.73
65.70 79.15 70.18
72.12 85.19 70.25
74.37 87.55 72.60
69.92 84.80 66.06
73.86 89.62 69.31
68.10 83 .13 61.86
55.61 71.56 50.57
57.98 71.81 56.99
67.88 81.18 63 .75
70.87 83.03 68.29
68.33 81. 66 67.99
65.78 78.93 67.67
64.55 77.91 70.12
72.16 85.40 70.19
74.41 87.77 72.53
69.95 85.00 66. 01
73.89 89.83 69.25
68.13 83.33 61.81
55.64 71.72 50.53
58.00 71.96 56.94
67.89 81.34 63.69
70.88 83.20 68.23
68.34 81.83 67.93
65.79 79. 09 67.61
64.56 78.07 70.06
72 .17 85.58 70.12
74.42 87.95 72.47
69.97 85.18 65.95
73.91 90.03 69.19
68.15 83.51 61.75
55.65 71.87 50.48
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YEAR
1991
1992
1993
TABLE X-2
FINAL PROPOSED MONTHLY FORECASTS
FOR THE LAS VEGAS STRIP
MONTH STPHOCCP
JAN 81.87
FEB 90.45
MAR 93 .18
APR 90.98
MAY 87.53
JUN 87.02
JUL 87.59
AUG 89.10
SEP 88.43
OCT 93.74
NOV 86.56
DEC 74.00
JAN 82.17
FEB 90.79
MAR 93.53
APR 91.32
MAY 87.86
JUN 87.34
JUL 87.91
AUG 89.43
SEP 88.76
OCT 94.09
NOV 86.88
DEC 74.27
JAN 82.48
FEB 91.13
MAR 93 .89
APR 91.66
MAY 88.19
JUN 87.66
JUL 88.24
AUG 89.77
SEP 89.09
OCT 94.45
NOV 87.21
DEC 74.54
STPMOCCP STPTOCCP
63.32 77.03
71.45 85.82
74.58 88.33
70.35 86.36
67.87 83.71
67.55 83.19
69. 35 84.06
71.03 86.47
67.27 83.63
71. 30 88.79
65.42 81. 62
52.07 68.36
63.25 77.18
71.37 85.99
74.50 88.50
70.27 86.53
67.79 83.87
67.48 83.35
69.27 84.23
70.95 86. 65
67.19 83.79
71.22 88.97
65.35 81.78
52.01 68.49
63.16 77. 32
71.26 86.15
74.39 88.66
70.17 86. 69
67.69 84.02
67. 38 83.50
69.16 84.38
70.84 86.80
67.09 83.94
71.11 89.13
65.25 81.92
51.94 68. 61
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1991
1992
1993
TABLE X-3
FINAL PROPOSED MONTHLY FORECASTS
FOR THE LAS VEGAS DOWNTOWN
MONTH DTNHOCCP
JAN 88.06
FEB 94.27
MAR 94.70
APR 92.29
MAY 89.80
JUN 90.07
JUL 89.60
AUG 91.06
SEP 90.81
OCT 94 .43
NOV 89.31
DEC 80.57
JAN 88.28
FEB 94.50
MAR 94.94
APR 92.51
MAY 90.02
JUN 90.29
JUL 89.82
AUG 91.28
SEP 91.03
OCT 94.66
NOV 89.53
DEC 80.77
JAN 88.49
FEB 94.73
MAR 95.17
APR 92.74
MAY 90.24
JUN 90.51
JUL 90.05
AUG 91.51
SEP 91.26
OCT 94.90
NOV 89.75
DEC 80.97
DTNMOCCP DTNTOCCP
74.18 81.58
81.05 88.59
79.55 87.66
77.81 85.94
75.74 83.83
74.23 83.89
75.39 84.18
76.12 85.84
74.75 84.39
77.33 87.77
73.47 82.20
66.92 73.64
74.49 81.80
81.39 88.84
79.88 87.90
78.14 86.17
76.06 84.06
74.54 84.12
75.71 84.41
76.44 86. 07
75.07 84.62
77.65 88.01
73.78 82.42
67.20 73 .83
74.77 82.01
81.70 89.06
80.18 88.12
78.44 86.39
76.35 84.27
74.82 84.33
76.00 84.62
76.73 86.29
75.35 84.83
77.94 88.23
74.05 82.63
67.45 74 . 02
CONCLUSIONS AND RECOMMENDATIONS
Study Summary
The purpose of this study was to develop a systematic 
methodology for occupancy forecasting and to apply the 
methodology to the Las Vegas lodging industry. The research 
was orientated towards quantitative relationships between 
occupancy variables and time (independent variable) rather 
than the casual-effeet relationships between them.
Data characteristics were studied by developing 
descriptive statistics and Pearson's correlation coefficients. 
Data plotting revealed a historical trend of HOCCPLV, MOCCPLV, 
TOCCPLV, STPHOCCP, STPMOCCP, STPTOCCP, DTNHOCCP, DTNMOCCP, 
DTNTOCCP, and AOCCPUS used in this study.
Forecasting models were selected and applied to data for 
model testing and parameter estimation.
Two log-linear regression models were developed for 
annual occupancies. TSFC and linear time regression models 
were also developed and tested for estimating annual 
occupancies.
Winter's model and a seasonality analysis model were 
selected for estimating monthly occupancies. Model parameters 
were optimized by minimizing mean squared error (MSE).
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The annual and monthly models were used to forecast 
occupancies for 1991 through 1993.
Final Forecasting Models
Final annual forecasting model. Final annual forecasting 
model is summarized as follows:
Y = (Y, + Y2 + Y3)/3 (1)
Where:
Y: final annual forecast;
Y1: forecast generated by a log-linear regression 
model.
Y2: forecast generated by a linear time regression 
model;
Y3: forecast generated by a QSB+ TSFC model;
For example, for HOCCPLV:
Ln (Y,) = Yt = 0.5589 + 0.6206X, + 0.7064x2 (2)
Where:
y1f x, and x2 were previously defined. (Coefficients 
for equation (2) for other occupancy variables were shown
earlier in Table G).
Y2 = 80.9687 + 0.3168 X (3)
The variable X is 1 for 1973, 2 for 1973, and increases
by unit values each successive year. (Coefficients for
equation (3) for other occupancy variables were shown earlier 
in Table H).
Y3 = f(t+k) = (2+r)F(t) - (l+r)F'(t) (4)
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Where:
F(t) = 0.95A(t) + 0.05(t-1);
F'(t) = 0.95F(t) + 0.05F'(t-1);
r = (19/3)k.
The definitions of all variables in the above equation 
group were previously defined. (Coefficients that determine 
equation (4) for other occupancy variables were shown earlier 
in Table J).
Final monthly forecasting model. Final monthly occupancy 
forecasting model is summarized as follows:
Z = (Z1 + Z2 + Z3)/3
Where:
Z: final annual forecast;
Z^: forecast generated Winter's model (QSB+);
Z2: forecast generated by seasonality analysis 
model;
Z3: forecast generated by applying adjusted
seasonal index to the final annual occupancy 
forecast (Y).
Model parameters for Z1 were shown in Table K. For Z2,
the adjusted seasonal index (S) was shown in Table L-l through
3. Linear time regression estimates for monthly occupancy 
trend (T) were shown in Table M. Z2 = T x S (Table U shows
the calculation of Z2 for HOCCPLV) . Z3 = Y x S .
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Conclusions
Occupancy forecasts. Projected annual occupancy 
forecasts are based on the assumption that no major event will 
occur to influence the tourism industry in Las Vegas during 
the next 3 years.
Las Vegas total room occupancy (TOCCPLV) is projected to 
increase about 0.4 percent a year from 1991 through 1993. 
However, it drops from 84.7 in 1990 to 83.8 in 1991. Las Vegas 
hotel occupancy (HOCCPLV) should decrease from 89.9 in 1990 
to 88.6 of 1991. However it should increase at about 0.5 
percent per year from 1991 through 1993. Las Vegas motel 
occupancy (MOCCPLV) should increase from 71.4 in 1990 to 72.1 
in 1991 and should continue to increase about 0.3% per year 
through 1993. U.S. average room occupancy (AOCCPUS) should 
decrease from 65.0 in 1990 to 64.7 in 1991 and should continue 
a decreasing 0.14 percent per year trend from 1991 through 
1993.
The projected Las Vegas Strip and downtown lodging trends 
follow:
Las Vegas Strip total room occupancy (STPTOCCP) should 
drop from 85.5 in 1990 to 83.6 in 1991 and should increase by 
about 0.5 percent per year through 1993. Las Vegas Strip 
hotel occupancy (STPHOCCP) should increase from 88.7 in 1990 
to 87.8 in 1991 and should increase about 0.7% per year from 
1991 through 1993. Las Vegas Strip motel occupancy (STPMOCCP) 
should increase from 68.8 in 1990 to 70.4 in 1991 and should
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continue to increase by about 0.1 percent per year through 
1993.
Las Vegas downtown total room occupancy (DTNTOCCP) should 
decrease from 86.2 percent in 1990 to 84.5 percent in 1991 and 
should increase by about 0.4 percent per year from 1991 
through 1993. Las Vegas downtown hotel occupancy (DTNHOCCP) 
should decrease from 91.9 percent in 1990 to 90.7 percent in 
1991 and should increase by about 0.5 percent from 1991 
through 1993. Las Vegas downtown motel occupancy (DTNMOCCP) 
should increase from 75.6 in 1990 to 75.8 in 1991 and should 
continue to increase by about 0.4 percent in 1992 and 0.3 
percent in 1993.
The projected annual occupancy forecasts for HOCCPLV, 
MOCCPLV, TOCCPLV, and AOCCPUS are shown in Figure 6, along 
with the last 10 year data.
Las Vegas monthly occupancy follows the following trend 
line: occupancy increases from January and reaches a sub-peak 
in March; it gradually decreases in April and May; it remains 
constant from May to July; it increases from August to 
October, reaching its maximum value; it decreases in November 
and settles at its minimum value in December. In contrast, 
U.S. occupancy increases from January to August, reaching its 
highest point; it decreases in September and reaches a sub­
peak in October; it re-decrease to its minimum point during 
December.
Figure 
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The projected monthly average occupancy forecasts for 
HOCCPLV, MOCCPLV, TOCCPLV, and AOCCPUS are shown in Figure 7.
There are no future occupancy forecasts for the Las Vegas 
lodging industry available for comparisons.
Methodology. The analytical model developed for this 
study represents a systematic approach for generic occupancy 
forecasting. The usage of this model is not limited to Las 
Vegas.
Each model component, the log-linear regression, linear 
time regression, TSFC, seasonality analysis, and Winter's 
model, generated different forecasting results. Final 
forecasting results incorporates all these model components.
Model component selection is very important in developing 
final forecasting model. However, the final model developed 
in this study should not be considered as the only one. Model 
coefficients should be estimated for different group of data 
when using this model for other tourism destinations. But, the 
methodology developed by this study may be of some referential 
value for further occupancy studies.
The Recommendations for future research
This research has been a limited attempt to forecast room 
occupancy in Las Vegas. The methodology developed in this 
study was quantitative relationship oriented. Further study 
on the interpretation of the changes of the occupancy by some 
other independent variables may be deemed necessary for 
understanding the casual-effect relationship between the
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occupancy and some tourism-economy factors such as distance, 
origin of tourists, income level, national economy, excitement 
of a tourist destination, and tourism promotions.
According to forecasting theory, the shorter the forecast 
period is, the more reliable the forecasts will be. This study 
forecasted the occupancies from 1991 to 1993 and should be 
updated every year when new data become available. So, the 
occupancy forecast should always be a dynamic process. Only 
in this way can we provide the decision maker with as reliable 
future occupancy trend as possible .
Also, long-term occupancy forecasting is an area of 
study, especially in Las Vegas where so many new hotel 
properties are planed or under construction and the 
hotel/motel industry is becoming more and more competitive 
than ever (Laurie 1991).
In most of the tourism destinations, the occupancy has 
not only monthly seasonality but also weekly seasonality. 
Weekly Las Vegas lodging occupancy was not studied by this 
research. However, weekly occupancy forecasting may well 
follow the seasonality analysis model by simply calculating 
the weekly seasonal index for each day in a week by month, and 
apply the index to the monthly occupancy forecasts.
Overall, if this study may of some referential value to 
the future researches on the occupancy topic, the author's 
efforts in this research will be reciprocated.
BIBLIOGRAPHY
Ascher, William. Forecasting: An Appraisal for Policy-Makers. 
The Johns Hopkins University Press, Baltimore and London, 
1978.
Bellman, Richard. "Large System", Future Research: New
Directions. (edited by Harold A. Linstone and W. H. Clive 
Simmonds), Addison-Wesley Publishing Company, Inc. 
Reading, Massachusetts, 1977, pp.100-101.
Bergstrom, John C., and H. Ken Cordell. "An Analysis of the 
Demand for and Value of Outdoor Recreation in the United 
States", Journal of Leisure Research. Vol. 23(1), 1991, 
pp.67-86.
Calantone, Roger J., Anthony Di Benedetto, and David C. 
Bojanic. "Multi-method Forecasts for Tourism Analysis", 
Annals of Tourism Research. Vol.15, pp.387-406.
Calantone, Roger J., Anthony Di Benedetto, and David C. 
Bojanic. "A Comprehensive Review of the Tourism 
Forecasting Literature", Journal of Travel Research 
Vol.26(2), Fall 1987, pp.28-38.
Chang, Yih-Long and Robert S. Sullivan. OSB+: Quantitative 
Systems for Business Plus. Prentice-Hall, Inc., Englewood 
Cliffs, 1989.
Chen, Xikang et al. Mathematical Methods and Models for 
Economics. China Finance and Economics Press, Beijing, 
1984.
Culpan, Refik. "International Tourism Model for Developing 
Economies", Annals of Tourism Research. Vol. 14., 1987, 
pp.541-552.
De Oliveira, Marcos Barbosa. "The Problems of Induction: A New 
Approach", The British Journal for the Philosophy of 
Science. Vol.36(2), June 1985, pp.129-145.
Encel, Solomon, Pauline K. Marstramd, and William Page. The 
Art of Anticipation: Values and Methods in Forecasting. 
Pica Press, New York, 1976.
Fowles, Jib. Handbook of Future Research. Greenwood Press, 
Westport, Connecticut, 1978.
90
Georgilas, Michael. "A Study of Las Vegas Visitors and MSA 
Socio-Demographics", (A Master degree thesis), The 
College of Hotel Administration, University of Nevada, 
Las Vegas, 1986.
Gill, Susan P. "The Paradox of Prediction", Daedalus: Journal 
of the American Academy of Arts and Sciences. Vol. 
115(3), Summer, 1986, pp.17-36.
Goeldner, R. C. and Douglas Frechling. "1989: A Reflection of 
the Past, An Image of the Future", Journal of travel 
Research. Vol. 28(4), Spring 1990, pp.37-39.
Hill, Kim Quaile. "Trend extrapolation", Handbook of Future 
Research. (Edited by Jib Fowles), Greenwood Press,
Inc., Westport, Connecticut, 1978. pp.249-271.
Hollings, C.S. "The Curious Behavior of Complex Systems: 
Lessons from Ecology", Future Research: New Directions, 
(edited by Harold A. Linstone and W. H. Clive Simmonds), 
Addison-Wesley Publishing Company, Inc. Reading, 
Massachusetts, 1977, pp.114-115.
Johnson, Rebecca L. and Daniel B. Suits. "A Statistical 
Analysis of the Demand for Visits to U.S. National Parks: 
Travel Costs and Seasonality", Journal of Travel 
Research. Vol. 22(2), Fall 1983, pp.21-23.
Las Vegas Convention and Visitors Authority. "Market Study on 
Occupancy Trend of the Las Vegas Hotel Motel Industry" 
(1973-1990).
Las Vegas Convention and Visitors Authority. "Marketing 
Bulletin", (1973-1989).
Las Vegas Convention and Visitors Authority. "Las Vegas 
Perspective" (1981-1991).
Laurie, Jim. "Winn to Build Strip Resort", Las Vegas Review- 
Journal. October 30, 1991, p.lA.
Laventhol & Horwath. "National Trend of Business: Lodging
Industry", January 1986 - September 1989.
Leedy, Paul D. Practical Research: Planning and Design. 4th 
edition, Macmilllan Publishing Co., New York, 1989, 
pp.263—371.
Lickorish, Leonard J. "Travel Megatrends in Europe to the Year 
2000", Annals of Tourism Research A Social Science 
Journal. Vol.15(2), 1988, pp.270-272.
91
Linstone, Harold A. Future Research; New Directions. Wesley 
Publishing Company, Inc. Reading, Massachusetts, 1977, 
pp.135-136.
Lounsbury, John W. and Linda L. Hoopes, "Five-Year Stability 
of Leisure Activity and Motivation Factors" Journal of 
Leisure Research. Vol. 20(2), 1988, pp.118-134.
Loveridge, Denis J. "Values and Futures", Future Research: New 
Directions, (edited by Harold A. Linstone and W. H. Clive 
Simmonds), Addison-Wesley Publishing Company, Inc. 
Reading, Massachusetts, 1977, pp.62-63.
McLean, Mick. "Getting the Problem Right - A Role for 
Structural Modeling", Future Research: New Directions, 
(edited by Harold A. Linstone and W. H. Clive 
Simmonds), Addison-Wesley Publishing Company, Inc. 
Reading, Massachusetts, 1977, pp.113-115.
Mitroff, Ian I. "On the Error of the Third Kind: Toward a 
Generalized Methodology for Future Studies", Future 
Research: New Directions, (edited by Harold A. Linstone 
and W. H. Clive Simmonds), Addison-Wesley Publishing 
Company, Inc. Reading, Massachusetts, 1977, p.114.
Norusis, Marja J. SPSS/PC+V2.0 Base Manual for the IBM
PC/XT/AT and PS/2. SPSS Inc., Chicago, 1988, pp.B200- 
B228.
Shanghai Institute of Railway Engineering: The Management
Science Research Center. Technology Development and 
Technological Forecasting. Shanghai Jiaotong University 
Press, Shanghai, 1985.
Singleton, F. J. "Use of Secondary Data in Leisure Research",
Journal of Leisure Research. Vol. 20(3), 1988, pp.233-
236.
Steinnes, Donald N. "A Statistical Analysis of the Impact of 
Oil Price Shocks on Tourism", Journal of Travel
Research, Vol. 27(2), Fall 1988, pp.39-42.
Uysal, Muzaffer, and Cary D. McDonald. "Visitor Segmentation 
by Trip Index", Journal of Travel Research. Vol. 27(3), 
Winter 1989, pp.38-41.
Uysal, Muzaffer and John L. Crompton. "Determinants of Demand 
for International Tourist Flows to Turkey", Tourism 
Management. Vol. 5(4), Dec. 1984, pp.288-297.
92
Uysal, Muzaffer and John L. Crompton. "An Overview of 
Approaches Used to Forecast Tourism Demand", Journal of 
Travel Research. Vol.23(4), Spring 1985, pp.7-14.
Var, Turgut, Golam Mohammad, and Orhan Icoz. "A Tourism Demand 
Model", Annals of Tourism Research. Vol. 17(4), 1990,
pp.622—626.
Witt, Christine A. and Stephen F. Witt. "A pp ra is i ng an 
Econometric Forecasting Model", Journal of Travel 
Research Vol. 28(3), Winter 1990, pp.30-34.
Work, Clemens P. "In Glitter Gulch, Hotel-Casino Owners Keep 
Rolling 7s", U.S. News & World Report. May 16, 1988, 
p. 46.
Zhang, Longgao. Management Economics. Shanghai People's Press, 
Shanghai, 1986.
Zhejiang University: Department of Mathematics. Probability 
Theory and Statistics. The People's Education Press, 
Beijing, 1979.
APPENDIX A
ANNUAL ROOM OCCUPANCY DATA
YEAR HOCCPLV MOCCPLV TOCCPLV STPHOCCP STPMOCCP STPTOCCP DTNHOCCP DTNMOCCP DTNTOCCP AOCCPUS
1973 88.3 78.5 84.4 85.3 84.5 66.3
1974 86.0 68.7 78.7 80.3 78.4 64.9
1975 84.2 72.8 79.5 79.7 78.1 62.3
1976 85.9 76.0 82.0 84.8 76.7 81.7 87.6 73.2 80.9 65.2
1977 85.3 74.2 80.8 83.9 73.7 79.8 87.0 73.8 80.5 68.0
1978 86.9 74.8 82.0 85.9 77.8 82.6 88.9 71.6 81.7 69.3
1979 86.8 71.7 80.9 85.9 76.6 82.8 88.8 67.0 81.5 71.1
1980 82.8 68.3 77.2 80.6 69.5 79.3 89.2 70.4 77.1 67.5
1981 80.5 67.6 75.7 81.0 67.4 75.4 88.5 63.5 74.4 67.4
1982 76.1 59.3 70.3 76.6 61.7 70.7 83.9 58.7 73.8 64.6
1983 77.4 63.3 72.6 75.6 63.2 72.3 80.6 63.1 72.9 65.2
1984 78.1 61.7 72.5 75.3 62.4 72.3 78.5 72.0 72.8 65.9
1985 84.7 70.1 79.8 83.2 74.3 78.8 87.3 73.3 80.3 64.4
1986 86.3 70.9 81.4 85.6 69.9 79.0 85.9 72.6 80.4 64.7
1987 87.0 74.0 83.4 84.7 72.0 78.4 88.2 75.2 80.0 65.6
1988 89.3 73.7 85.1 88.7 71.8 85.3 90.9 79.9 86.9 65.6
1989 89.8 72.5 85.2 89.1 72.0 86.1 93.3 78.5 88.0 65.5
1990 89.9 71.4 84.7 88.7 68.8 85.5 91.9 75.6 86.2 65.0
MEAN 84.74 70.53 79.79 83.31 70.52 79.74 87.37 71.23 79.91 66.03
STD 4.08 4.90 4.41 4.44 4.97 4.55 3.80 5.67 4.49 1.96
MAXIMUM 89.90 78.50 85.20 89.10 77.80 86.10 93.30 79.90 88.00 71.10
MINIMUM 76.10 59.30 70.30 75.30 61.70 70.70 78.50 58.70 72.80 62.30
N 18 18 18 15 15 18 15 15 18 18
APPENDIX B
ANNUAL DATA FOR THE INDEPENDENT VARIABLES
YEAR
NORMOCCP
<X4)
NOTRMLV
(X5)
ANRMNITS
(X1)
X4/X5/X1
(X2)
X4/X5
(X3)
1973 8,716,100 29,198 2.7 110.56 298.52
1974 9,096,421 32,826 2.7 102.63 277.11
1975 9,986,812 35,190 3.0 94.60 283.80
1976 10,702,998 36,245 3.2 92.28 295.30
1977 11,077,937 39,350 3.7 76.09 281.52
1978 12,239,990 42,620 3.5 82.05 287.19
1979 12,831,679 45,035 3.8 74.98 284.93
1980 13,129,400 45,815 4.3 66.65 286.57
1981 12,967,990 49,614 4.2 62.23 261.38
1982 12,720,935 50,270 4.2 60.25 253.05
1983 13,516,207 52,529 4.5 57.18 257.31
1984 14,425,770 54,129 4.3 61.98 266.51
1985 15,555,610 53,067 4.0 73.28 293.13
1986 16,510,835 56,494 3.9 74.94 292.26
1987 17,613,400 58,474 4.0 75.30 301.22
1988 18,722,965 61,394 3.6 84.71 304.96
1989 19,668,437 67,391 3.3 88.44 291.86
1990 22,017,843 73,730 3.0 99.54 298.63
MEAN 13,972,296 49,076 3.66 79.87 284.18
STD 3,623,277 11,722 0.55 15.19 15.02
MAXIMUM 22,017,843 73,730 4.50 110.56 304.96
MINIMUM 8,716,100 29,198 2.70 57.18 253.05
N 18 18 18 18 18
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APPENDIX C-l 
MONTHLY ROOM OCCUPANCY DATA
MONTH HOCCPLV MOCCPLV TOCCPLV STPHOCCP STPMOCCP STPTOCCP DTNHOCCP DTNMOCCP DTNTOCCP AOCCPUS
JAN 73 72.6 62.9 68.7 65.6 69.7 58.0
FEB 73 90.4 77.5 85.2 83.7 90.0 64.0
MAR 73 91.2 77.7 85.8 87.3 86.8 67.0
APR 73 88.9 78.7 84.8 88.2 83.5 69.0
MAY 73 93.4 83.6 89.5 93.6 89.0 71.0
JUN 73 90.8 83.3 87.8 90.0 87.4 70.0
JUL 73 91.3 87.6 89.8 90.0 91.1 68.0
AUG 73 97.2 93.4 95.7 95.7 93.2 74.0
SEP 73 92.3 86.3 89.9 90.2 92.7 68.0
OCT 73 94.6 86.0 91.1 92.1 89.8 74.0
NOV 73 86.4 74.1 81.4 83.2 78.9 64.0
DEC 73 70.6 51.0 62.9 64.1 61.5 48.0
JAN 74 72.1 45.9 61.3 59.0 67.1 56.0
FEB 74 90.1 62.8 78.8 75.3 85.9 63.0
MAR 74 87.8 64.8 78.3 78.9 78.9 66.0
APR 74 87.4 67.8 79.2 80.8 76.4 68.0
MAY 74 87.9 72.5 81.3 84.6 84.3 69.0
JUN 74 85.9 69.8 79.0 83.3 75.5 70.0
JUL 74 86.5 77.5 82.7 81.7 81.1 67.0
AUG 74 96.9 94.3 95.8 95.4 94.6 73.0
SEP 74 88.7 79.7 84.8 83.1 86.9 66.0
OCT 74 93.4 71.7 83.9 89.5 75.5 72.0
NOV 74 86.0 70.6 79.3 80.6 78.7 62.0
DEC 74 69.4 46.7 59.5 71.2 56.2 47.0
JAN 75 71.5 50.9 62.6 62.8 63.0 57.0
FEB 75 84.7 68.5 77.8 78.9 75.9 59.0
MAR 75 87.6 74.1 81.8 84.1 77.4 61.0
APR 75 86.4 72.9 80.7 82.2 78.0 64.0
MAY 75 85.1 75.1 81.0 80.8 79.4 62.0
JUN 75 82.1 78.3 80.5 79.5 82.9 69.0
JUL 75 85.4 77.1 82.0 82.2 80.1 67.0
AUG 75 94.1 92.1 93.3 93.6 89.7 70.0
SEP 75 84.5 70.5 78.8 80.3 75.4 63.0
OCT 75 92.7 87.7 90.7 89.9 91.1 70.0
NOV 75 84.7 66.3 77.3 77.1 75.8 60.0
DEC 75 72.1 59.5 67.0 65.2 68.3 46.0
JAN 76 79.0 69.2 75.1 74.7 70.1 73.0 87.7 66.5 77.5 57.0
FEB 76 87.9 80.9 85.1 87.1 82.7 85.4 89.6 77.5 83.8 60.0
MAR 76 78.4 71.9 75.8 69.2 74.4 71.2 89.3 67.7 78.9 64.0
APR 76 87.7 76.6 83.2 87.9 78.8 84.4 87.3 72.3 80.1 66.0
MAY 76 90.9 84.5 88.3 90.3 85.9 88.6 92.4 79.5 86.2 68.0
JUN 76 86.9 77.5 83.2 88.0 79.1 84.6 84.6 71.5 78.3 71.0
JUL 76 90.2 80.0 86.1 90.8 79.5 86.5 89.1 71.8 80.7 70.0
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APPENDIX C-2
MONTHLY ROOM OCCUPANCY OATA
MONTH HOCCPLV MOCCPLV TOCCPLV STPHOCCP STPMOCCP STPTOCCP DTNHOCCP DTNMOCCP DTNTOCCP AOCCPUS
AUG'76 94.0 84.8 90.3 95.6 87.7 92.6 91.1 76.2 83.9 75.0
SEP'76 91.7 79.9 87.0 92.6 80.6 88.0 89.6 78.3 84.1 69.0
OCT'76 91.9 79.3 86.9 91.1 77.5 85.9 93.5 73.3 86.2 71.0
NOV'76 81.5 69.7 76.8 81.1 69.3 76.6 82.4 71.1 76.9 62.0
DEC'76 71.0 58.2 65.9 69.3 54.3 63.6 74.6 72.6 73.6 49.0
JAN'77 82.7 65.4 75.6 78.2 59.1 70.6 83.7 70.6 77.2 59.0
FEB'77 89.4 78.3 84.9 88.5 78.1 84.3 91.4 79.8 85.6 64.0
MAR'77 90.0 79.8 85.8 90.2 81.2 86.6 89.6 72.3 81.0 69.0
APR'77 89.9 80.2 86.1 90.2 83.0 87.3 89.3 80.5 84.7 68.0
MAY'77 86.8 75.6 82.4 87.4 75.6 82.7 85.4 75.2 80.3 71.0
JUN'77 80.7 77.6 79.5 77.7 74.4 76.4 87.0 78.6 82.8 74.0
JUL'77 86.5 79.0 83.5 85.0 81.3 83.5 89.6 77.6 83.6 72.0
AUG'77 85.9 79.0 83.2 84.5 78.1 82.0 88.0 75.1 81.6 76.0
SEP'77 87.4 74.5 82.4 86.4 73.4 81.2 87.9 73.5 81.7 69.0
OCT'77 92.1 76.2 85.8 92.9 78.1 87.0 90.6 73.0 81.8 76.0
NOV'77 82.7 66.6 76.2 80.3 68.5 75.6 86.4 64.9 75.7 67.0
DEC'77 69.2 57.9 64.7 65.3 53.3 60.5 75.4 64.2 69.8 51.0
JAN'78 84.1 69.1 78.0 82.9 70.3 77.9 86.8 68.1 79.3 68.2
FEB'78 91.2 77.1 85.5 90.3 79.6 86.0 92.9 73.9 85.3 68.6
MAR'78 89.8 76.3 84.3 89.1 80.8 85.8 91.7 71.9 83.8 68.7
APR'78 89.6 75.6 84.1 89.9 80.0 85.9 89.1 71.3 82.0 69.2
MAY'78 86.2 76.1 82.1 86.5 78.0 83.1 80.2 74.1 77.8 69.4
JUN'78 84.4 73.6 80.1 83.2 78.0 81.1 87.9 67.5 79.7 69.5
JUL'78 86.3 78.5 83.2 84.8 84.9 84.8 90.1 73.4 83.4 69.5
AUG'78 90.2 81.6 86.8 89.2 85.5 87.7 92.7 78.3 86.9 69.5
SEP'78 90.0 76.6 84.6 88.3 80.3 85.1 94.0 70.6 84.6 69.8
OCT'78 93.3 82.7 89.1 92.8 85.7 90.0 94.9 79.0 88.5 69.9
NOV'78 86.0 72.5 80.7 84.7 73.3 80.1 88.9 71.2 81.8 69.9
DEC'78 71.5 57.8 66.1 68.7 56.9 64.0 78.0 60.1 67.3 69.9
JAN'79 86.0 71.5 80.3 83.7 76.4 81.3 90.9 70.0 83.9 63.0
FEB'79 91.9 78.7 86.5 90.7 84.3 88.6 94.5 73.7 87.6 69.0
MAR'79 92.9 80.8 88.2 93.7 85.7 91.0 91.5 76.5 86.5 74.1
APR'79 85.1 72.5 80.1 83.8 75.6 81.1 87.7 69.7 81.7 74.3
MAY'79 81.5 62.2 73.9 80.9 66.6 76.1 82.8 58.0 74.5 76.3
JUN'79 84.5 65.7 77.1 83.3 72.6 79.7 87.1 59.4 77.9 76.3
JUL'79 86.7 72.8 81.2 86.0 80.5 84.2 88.4 65.9 80.9 72.7
AUG'79 89.8 77.4 84.9 89.4 83.3 87.4 90.9 72.3 84.7 78.0
SEP'79 89.6 72.6 82.9 88.7 78.9 85.4 91.6 66.5 83.2 73.5
OCT'79 94.1 75.5 86.7 94.2 82.0 90.1 93.9 71.3 86.4 80.0
NOV'79 87.8 71.5 81.3 88.2 73.6 83.3 87.4 61.4 78.7 67.4
DEC'79 71.9 59.5 67.1 68.7 59.8 65.7 78.4 59.1 72.0 51.9
JAN'80 83.2 67.6 77.2 80.4 67.7 80.3 89.2 68.2 80.0 60.7
FEB'80 88.1 75.2 83.1 86.1 78.3 85.0 92.2 72.8 80.1 68.1
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APPENDIX C-3
MONTHLY ROOM OCCUPANCY DATA
MONTH HOCCPLV MOCCPLV TOCCPLV STPHOCCP STPMOCCP STPTOCCP DTNHOCCP DTNMOCCP DTNTOCCP AOCCPUS
MAR'80 91.4 78.8 86.5 90.0 80.5 86.2 94.4 77.7 82.4 73.5
APR'80 83.7 73.9 79.9 90.0 75.6 84.2 92.8 75.3 80.0 71.2
MAY'80 81.4 65.0 75.0 76.9 69.8 74.1 93.1 76.4 74.6 69.4
JUN'80 76.6 66.2 72.5 74.8 68.7 72.4 86.8 67.8 73.1 74.6
JUL'80 79.8 66.9 74.8 75.9 69.1 78.2 87.8 69.3 74.7 72.1
AUG'80 83.5 69.8 78.3 79.1 69.2 80.1 90.7 69.7 80.7 74.9
SEP'80 82.0 65.0 75.5 78.1 63.7 82.3 90.0 68.4 74.6 67.8
OCT'80 89.5 70.0 82.1 88.0 73.4 88.3 92.6 68.6 85.6 73.1
NOV'80 82.6 63.5 75.1 79.1 62.8 76.8 83.5 66.3 71.2 64.3
DEC'80 71.6 57.2 65.9 68.6 55.0 63.2 77.2 63.8 67.8 46.6
JAN'81 77.3 67.6 73.4 76.5 69.6 72.8 88.0 63.2 76.1 58.6
FEB'81 86.6 73.8 81.7 86.9 74.3 79.9 93.4 67.9 78.8 65.7
MAR'81 84.3 71.9 79.5 84.3 69.6 79.0 90.1 65.8 79.2 72.6
APR'81 83.6 71.3 78.9 83.4 70.7 79.4 91.5 62.4 76.5 71.7
MAY'81 82.7 70.7 78.1 81.7 71.4 77.0 89.1 71.5 75.3 71.0
JUN'81 80.5 66.4 75.1 79.2 69.1 73.5 86.7 56.7 69.6 72.8
JUL'81 83.7 70.9 79.2 86.2 73.9 79.3 90.3 68.9 77.4 73.3
AUG'81 79.3 66.9 74.8 80.9 68.5 74.1 83.2 68.9 71.3 73.6
SEP'81 80.5 71.2 77.1 82.3 70.7 76.4 91.0 61.5 75.1 67.7
OCT'81 84.5 68.6 78.7 88.3 63.0 85.3 91.3 71.3 84.2 71.4
NOV'81 75.5 60.9 70.2 75.2 58.4 69.7 85.0 59.7 70.5 61.4
DEC'81 67.1 51.5 61.6 66.8 49.2 58.0 82.5 44.3 58.4 49.4
JAN'82 73.8 53.8 66.7 73.1 60.2 68.0 80.1 50.1 68.1 55.8
FEB'82 80.3 65.5 75.1 81.8 70.2 77.2 88.6 66.5 79.8 64.3
MAR'82 79.2 56.3 71.2 81.1 65.9 75.1 84.5 54.3 72.4 70.0
APR'82 78.7 62.1 72.9 78.0 65.7 73.1 85.6 57.4 74.4 68.1
MAY'82 77.0 62.7 72.0 75.9 63.7 71.0 85.7 62.5 76.4 67.1
JUN'82 75.5 60.7 70.3 76.3 64.2 71.5 80.6 57.1 71.2 70.6
JUL'82 78.4 65.1 73.7 79.1 67.8 74.6 83.8 62.1 75.1 69.1
AUG'82 76.7 60.3 70.9 76.2 62.7 70.8 85.2 57.9 74.3 69.2
SEP'82 74.4 58.8 69.1 78.4 57.9 70.2 84.0 60.8 74.7 63.3
OCT'82 82.2 60.5 74.8 85.8 61.1 75.9 89.8 59.5 77.7 67.5
NOV'82 76.1 55.7 68.9 73.9 54.5 66.1 82.6 58.6 73.0 59.3
DEC'82 61.0 50.6 57.4 60.1 46.7 54.8 76.1 57.1 68.5 49.1
JAN'83 70.0 56.2 65.3 64.4 54.0 63.1 78.2 57.8 68.2 51.1
FEB'83 77.3 64.3 72.9 75.9 61.8 71.4 79.5 72.6 79.6 57.5
MAR'83 83.5 66.7 77.4 82.1 66.6 76.8 86.5 65.5 76.8 68.8
APR'83 84.8 71.3 80.2 83.3 71.0 80.1 87.5 70.4 79.4 67.3
MAY'83 78.7 65.9 74.3 76.1 67.8 75.2 83.4 63.6 73.4 66.4
JUN'83 78.7 67.3 74.8 77.6 67.9 75.4 80.3 66.4 76.2 70.1
JUL'83 75.2 64.8 71.7 73.4 62.7 72.8 79.6 65.6 71.4 75.1
AUG'83 75.1 62.1 70.7 74.2 64.6 71.9 77.5 58.0 68.7 76.8
SEP'83 78.0 60.5 72.1 77.1 62.0 71.8 79.8 60.6 71.3 64.8
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APPENDIX C-4
MONTHLY ROOM OCCUPANCY DATA
MONTH HOCCPLV MOCCPLV TOCCPLV STPHOCCP STPMOCCP STPTOCCP DTNHOCCP DTNMOCCP DTNTOCCP AOCCPUS
OCT'83 83.8 64.5 77.2 83.6 67.4 77.6 83.9 61.4 73.5 69.8
NOV'83 79.3 66.0 74.8 78.0 66.2 74.9 81.4 62.3 73.0 62.6
DEC'83 64.7 49.9 59.7 61.7 46.4 56.6 70.2 53.3 62.9 50.4
JAN'84 74.3 59.5 69.4 67.5 55.8 65.1 75.3 70.1 70.3 53.1
FEB'B4 79.8 62.8 74.0 77.1 61.1 71.9 82.7 78.8 80.2 59.4
MAR'84 87.8 70.1 81.8 82.2 68.2 79.0 88.0 78.5 79.0 68.7
APR'84 76.Z 61.5 71.2 79.1 66.1 75.7 75.8 74.5 74.9 67.9
MAY'84 73.3 56.2 67.5 73.4 63.0 71.7 72.5 68.5 70.0 69.2
JUN<84 75.6 60.6 70.5 70.1 64.6 73.3 73.8 72.8 74.0 70.6
JUL'84 75.2 58.3 69.5 73.2 59.5 71.8 72.8 68.1 70.3 74.2
AUG'84 80.4 62.6 74.4 76.7 64.9 73.7 82.6 69.0 70.6 78.7
SEP'84 79.0 60.9 70.0 78.4 62.3 72.2 81.3 71.5 71.6 67.1
OCT'84 86.4 69.2 80.6 83.7 69.7 79.2 86.9 71.9 75.2 69.8
NOV'84 81.7 65.1 76.1 79.3 65.8 75.5 82.1 72.5 73.7 58.2
DEC'84 67.3 52.6 62.3 62.9 47.7 58.0 67.9 64.3 64.2 49.8
JAN'85 80.4 63.8 74.8 78.4 77.5 78.0 86.1 66.4 76.3 50.6
FEB'85 86.7 70.9 81.3 84.9 70.6 77.8 90.7 73.4 82.1 58.0
MAR'85 92.7 78.7 87.9 92.2 78.8 85.5 94.5 82.4 88.5 64.8
APR'85 86.7 74.2 82.8 86.4 73.3 79.9 87.6 77.6 82.6 64.1
MAY'85 84.5 70.1 80.0 84.3 67.6 76.0 87.3 75.9 81.6 65.6
JUN'85 83.1 67.1 78.1 81.2 68.3 74.8 89.6 70.6 80.1 70.0
JUL'85 84.6 68.7 78.8 84.1 69.1 76.6 80.5 69.2 74.9 68.5
AUG'85 86.6 75.2 82.8 86.4 83.2 84.8 88.5 74.0 81.3 70.6
SEP'85 82.2 66.2 76.8 79.5 79.9 79.7 87.9 71.3 79.6 62.4
OCT'85 89.2 72.0 83.4 88.5 79.9 84.2 91.7 74.3 83.0 67.3
NOV'85 84.7 72.2 80.5 83.0 72.6 77.8 88.2 74.8 81.5 59.0
DEC'85 75.0 61.9 70.6 69.3 70.6 70.0 75.4 69.0 72.2 48.1
JAN'B6 80.6 68.7 76.7 78.3 68.3 73.3 83.4 73.4 78.4 55.0
FEB'86 93.1 79.1 88.5 93.2 78.8 86.0 92.3 77.1 84.7 65.1
MAR'86 92.6 79.5 88.5 92.9 78.8 85.9 91.1 79.2 85.2 66.5
APR'86 91.4 72.3 85.4 89.9 71.0 80.5 87.6 74.8 81.2 67.0
MAY'86 87.5 74.0 83.2 87.8 73.1 80.4 88.0 77.8 82.9 64.9
JUN'86 83.4 67.6 78.4 82.5 66.9 74.7 84.3 70.7 77.5 68.8
JUL'86 81.2 66.5 76.5 80.8 65.7 73.3 82.1 68.6 75.4 69.6
AUG'86 88.6 71.3 83.2 88.6 72.7 80.7 88.6 70.3 79.5 72.8
SEP'86 84.1 65.5 78.3 84.2 64.2 74.2 84.1 67.9 76.0 63.8
OCT'86 91.0 71.9 85.0 91.3 71.4 81.3 90.4 74.1 82.2 67.2
NOV'86 85.8 71.6 81.4 86.3 72.2 79.2 84.6 69.8 77.2 60.9
DEC'86 76.0 62.5 71.9 71.8 56.4 64.1 74.7 68.4 71.5 50.4
JAN'87 81.3 71.8 78.6 79.7 70.0 74.9 84.2 75.1 79.7 57.1
FEB'87 93.7 79.5 89.6 89.6 78.2 83.9 92.1 80.4 86.3 67.2
MAR'87 94.8 89.4 93.3 94.3 81.1 87.7 91.1 79.2 85.2 75.3
APR'87 91.4 76.1 87.1 89.7 76.3 83.0 89.2 76.5 82.9 70.0
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APPPENDIX C-5
MONTHLY ROOM OCCUPANCY DATA
MONTH HOCCPLV MOCCPLV TOCCPLV STPHOCCP STPMOCCP STPTOCCP DTNHOCCP DTNMOCCP DTNTOCCP AOCCPUS
MAY'87 88.6 74.7 84.4 87.9 74.8 81.4 89.3 75.5 82.4 68.2
JUN'87 85.7 75.4 82.8 84.3 72.9 78.6 87.7 77.3 82.5 68.5
JUL'87 84.7 73.1 81.0 81.7 71.5 76.6 89.5 77.3 83.4 69.7
AUG'87 87.0 74.7 83.6 85.7 74.2 80.0 88.8 75.8 82.3 71.2
SEP'87 84.5 70.0 80.5 83.4 67.5 75.5 87.4 76.0 81.7 64.6
OCT'87 90.2 74.8 86.0 86.2 73.9 80.1 91.0 76.7 83.9 69.1
NOV'87 86.3 70.8 82.0 85.4 70.2 77.7 87.8 69.6 78.7 61.0
DEC'87 75.9 57.7 70.9 68.5 52.8 60.7 79.7 62.6 71.2 49.3
JAN'88 82.8 69.4 79.1 81.8 67.3 78.9 86.4 83.3 85.3 55.9
FEB'88 90.2 76.4 86.4 88.8 73.4 85.7 92.4 87.5 90.6 67.5
MAR'88 93.9 84.3 91.3 93.0 79.3 90.3 93.9 84.7 90.5 71.9
APR'88 91.8 78.1 88.0 91.0 73.4 87.5 93.9 80.8 89.1 69.7
MAY'88 90.0 70.3 84.6 87.9 71.9 84.7 89.9 73.6 84.0 67.7
JUN'88 86.4 68.6 81.5 85.4 67.1 81.8 89.7 75.4 84.5 70.6
JUL'88 91.2 78.1 87.6 91.0 77.4 88.3 91.7 81.1 87.8 70.9
AUG'88 92.3 78.2 88.5 93.3 77.7 90.2 91.7 81.6 88.0 72.7
SEP'88 89.7 71.7 84.9 89.3 70.3 85.5 92.1 79.8 87.6 65.4
OCT'88 94.5 78.7 90.2 94.5 78.1 91.3 93.9 83.0 89.9 67.8
NOV'88 89.8 73.5 85.4 90.3 71.4 86.6 91.0 81.1 87.4 61.0
DEC'88 79.4 57.1 73.2 78.0 53.7 73.2 84.3 67.3 78.1 49.3
JAN'89 82.3 65.0 77.5 81.4 61.4 77.8 88.4 80.4 85.5 57.1
FEB'89 91.7 76.4 87.5 91.1 74.9 88.2 95.8 83.0 91.1 67.7
MAR'89 93.9 78.9 89.8 93.4 79.9 91.0 96.4 79.6 90.2 70.7
APR'89 92.8 73.0 87.4 92.3 71.6 88.7 95.2 78.7 89.1 70.8
MAY'89 89.6 71.2 84.6 89.0 72.1 86.0 93.2 76.1 86.9 69.6
JUN'89 92.1 73.3 87.1 91.4 73.1 88.2 95.3 77.1 88.6 72.3
JUL'89 91.2 75.3 87.1 90.7 76.0 88.1 93.4 77.0 87.7 71.2
AUG'89 90.7 74.6 86.5 89.7 74.3 87.0 94.8 78.4 89.1 73.2
SEP'89 90.1 74.6 86.1 89.4 75.4 87.0 93.6 77.6 88.0 67.4
OCT'89 93.0 76.6 88.8 92.6 76.7 89.9 95.4 82.1 90.8 71.8
NOV'89 89.8 71.7 85.2 89.1 70.7 85.9 93.4 79.2 88.4 66.5
DEC'89 79.8 59.4 75.0 78.8 57.9 75.4 85.0 72.5 80.6 54.0
JAN'90 86.2 66.6 81.6 85.2 65.5 82.0 91.7 76.6 86.4 64.3
FEB'90 91.7 75.0 87.8 90.8 74.8 88.2 96.8 82.0 91.6 64.3
MAR'90 93.2 80.4 90.2 92.6 80.4 90.6 96.3 81.6 91.2 64.3
APR'90 90.7 74.2 86.9 90.2 73.2 87.5 93.4 78.9 88.4 68.1
MAY'90 88.2 70.0 83.9 88.0 69.1 84.7 90.8 74.5 85.2 68.1
JUN'90 92.0 72.4 87.4 91.7 71.4 88.4 93.8 76.7 87.9 68.1
JUL'90 88.1 70.5 84.1 87.9 70.4 85.1 91.7 72.6 85.1 71.6
AUG'90 88.5 70.6 84.5 88.4 69.9 85.5 90.4 74.6 84.9 71.6
SEP'90 89.3 67.6 84.4 89.3 66.1 85.6 89.7 74.3 84.4 71.6
OCT'90 94.4 72.6 89.4 94.4 72.5 90.9 95.4 74.4 88.1 58.0
NOV'90 86.3 65.5 81.8 86.0 63.9 82.4 89.0 72.6 83.3 58.0
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APPENDIX C-6
MONTHLY ROOM OCCUPANCY DATA
MONTH HOCCPLV MOCCPLV TOCCPLV STPHOCCP STPMOCCP STPTOCCP DTNHOCCP DTNMOCCP DTNTOCCP AOCCPUS
DEC'90 80.2 52.1 74.1 79.9 48.2 74.9 83.4 68.3 78.2 58.0
JAN'91 75.7 51.3 70.4
FEB'91 87.1 65.0 82.2
MAR'91 87.6 67.5 83.1
APR'91 89.8 68.5 85.1
MAY'91 84.7 66.6 80.7
JUN'91 82.5 60.1 77.6
MEAN 84.69 70.24 79.76 83.31 70.51 79.66 87.37 71.20 79.94 66.09
STD 6.82 8.69 7.38 7.52 8.50 8.09 5.71 7.35 6.96 7.06
MAXIMUM 97.20 94.30 95.80 95.60 87.70 95.70 96.80 87.50 94.60 80.00
MINIMUM 61.00 45.90 57.40 60.10 46.40 54.80 67.90 44.30 56.20 46.00
N 222 222 222 180 180 216 180 180 216 216
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the University of Nevada, Las Vegas pursuing the Master of 
Science degree in Hotel Administration in August 1989.
The author had worked as a graduate assistant and a 
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